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OT H 3 MA TE Jlb CT B A 


KHHra HBjiaeTCH yneÔHHKOM ajih noAroTOBKH sjien- 
TpoMOHTepoB no SKcnjiyaiauHH pejiefiHOH 3amnTbi h aBTOMaTHKH 
b npo^eccHOHajibHO-TexHnqecKHX yHHJinmax h Ha npoH3BOACTBe. 

B KHHTe H3JIO>KeHbI OCHOBHbie CBeAeHHH O COBpeMeHHOH pe- 
jieftHoft 3amnTe h sjieKTpoaBTOMaTHKe, npnMeHneMbix b aHepro- 
CHdeMax h Ha npoMbiuiJieHHbix npe^npnHTHHX. 

B rjiaBax, nocBnmeHHbix SKcnjiyaTaunH, npHBeAeHbi Heoôxo- 
AHMbie cBe^eHHH 06 oô'beMax h MeTOAnne npoBepox Kan OTAejib- 
Hbix pejie, Tan h ycrponcTB pejieftHOH 3 amnTbi h sjieKTpoaBTOMa- 
THKH B UeJIOM. 

BTopoe H3AaHne KHnrH cymecTBeHHo nepepaôoTaHo, 3Haqn- 
TejibHO ôojibuiee BHHMaHne y^e^eHO BonpocaM SKCnjiyaTaunn, bbg- 
AeHa HOBaa rjiaBa «ABTOMaTHKa b sHeprocncTeiviax». BBeAeHne, 
rjiaBbi I, V h IX HanncaHbi B. A. CeMeHOBbiM; II, III h IV — 
A. H. CaBocTbHHOBbiM; VI h VIII — 3. H. Bacc h rjiaBa VII — 
coBMecTHo 3. H. Bacc h B. A. CeMeHOBbiM. 

Bce 3aMenaHHH no KHnre npocnM HanpaBjiHTb no aApecy: 
a. Mockqcl, K -51 , HesAunnan yn., 29/14 , usdareAbcreo «Buctuan 

UIKOACL». 
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BBEAEHHE 


Pa3BHTHe Hapo^Horo xo3hhctb3, yBejiH^eHne npo^ynunn npoMbiiu- 
JieHHOCTH H CeJIbCKOro X03HHCTBa Hepa3pbIBHO CBH3aHbI C 3JieKTpH(j)HKaUHeH 
CTpaHbi. UlnpOKoe BHe,npeHHe 3Jiei<Tpo3HeprHH bo Bce OTpacjin npoH3BOÆCTBa, 
pocT 3HeproBoopy>KeHHOCTH Tpy,na HrpaiOT pemaiomyK) pojib b pemeHHH Ba>KHeft- 
mefi aa^a^H — noBbiiueHHH npoH3BOÆHTejibHocTH TpyÆa. 

SjieKTpnqecKHe MauiHHbi h annapara, B03,ayiiiHbie h KaôejibHbie jihhhh ajien- 
TponepeAaqH h Apyrne ajieivieHTbi sHeprocncTeMbi MoryT noBpe>KAaTbCH b npo- 
uecce SKcnjiyaTauHH. 

Hanôojiee onacHbiM bhæom noBpeJKÆeHHH hbjihiotch KopoTKHe 33MbiKâHHH, 
B03HHKai0mHe BCJieACTBHe pa3pyilieHHH H30JIHUHH, OÔpbIBOB npOBOAOB, OllIHÔOH- 
Hbix ,neHCTBHH nepcoHajia h .zipynix npHHHH. 

ToKH KOpOTKHX 3âMbIKâHHH, 3HaHHTeJIbHO npeBbllliaiOmHe HOMHHaJIbHbie, 
OKa3biBaK)T ABOHKoe B03,neHCTBHe: c oahoh CTopoHbi, Aa>Ke KpaTKOBpeMeHHoe 
npoTeKaHne ôojibiiiHX tokob Bbi3bmaeT noBbiiueHHbift HarpeB 3jieKTpoo6opy.no- 
BaHHH, C ÆpyrOH CTOpOHbl, BO BpeMH npOTeKaHHH ÔOJIblUHX TOKOB MeïKJiy TOKO- 
BeÆymHMH qaCTH'MH B03HHKaiOT SJieKTpOjljHHâMH^CKHe CHJIbl B33HMO.H6HCTBHH, KO- 
Topbie MoryT pa3pyuiHTb hjih noBpenHTb 3JieKTpoo6opynoBaHHe. 

OnHaKo 3 thm He orpaHH^MBaeTCH BpenHoe B03,neHCTBHe KOpoTKoro 3aMbina- 
hhh Ha SHeprocHCTeMy. ^peaBbinaftHo onacHO TaK>Ke noHH>KeHHe Hanpn>KeHHH 
b ceTH, cBH3aHHOH c noBpe>KneHHbiM yqacTKOM, npoHCxonnmee npn kopotkhx 3a- 
MblKâHHHX. TjiyÔOKOe nOHH>KeHHe HanpH>KeHHH BbI3bIBaeT TOpMO>KeHHe 3JieKTpO- 
ABHraTejiefl h HapyuieHHe napajuiejibHoft paôoTbi reHepaiopoB 

Æjih npeAOTBpameHHH HapymeHHH HopMajibHoft paôoTbi sHeprocncTeMbi 
H yMeHbUieHHH pa3MepOB IIOBpe>KAeHHH KOpOTKHe 3âMbIKâHHH nOJI>KHbI ÔbITb Bbl- 
HBJieHbi h oTKjiioqeHbi naK mo>kho ôbicTpee, 3a BpeMH, HCHHCJineMoe cotmmh h ne- 
chthmh æojihmh ceKyHnbi. FIohhtho, hto Taxoe ôbicTponeftcTBHe Mo>KeT 6biTb o6ec- 
neneHO Jinuib c noMombio cneunajibHbix âBTOMaTHHecKHx ycTpoftcTB, onpenejiHio- 
iuhx MecTo h xapaKTep noBpe>KneHHH. 3th ycipoftcTBa nojiyHHJin Ha3BâHHe pe- 
AeÜHOÜ 3atJL{UTbl. 

TaKHM o6pa30M, ocHOBHoe Ha3HaneHHe pejieftHOH 3amnTbi coctoht b tom, hto- 
6bi ôbicTpo BbiHBHTb h âBTOMaTHHecKH OTnejiHTb noBpe>KneHHbiH ynacTOK, 6jiaro- 
napn neMy conpamaiOTCH pa3Mepbi pa3pyuieHHH noBpe>KneHHoio 3JieMeHTa h o6ec- 
neqHBaeTCH HopMajibHan paôoTa HencBpe>KneHHOH HacTH sjieKTpoycraHOBKH hjih 
9HeprocHCTeMbi. 

BbiCTpozieHCTBHe — nepBoe ocHOBHoe TpeôoBaHHe, npejrbHBJiHeMoe k ycrpoftcT- 
BaM pejieftHOH 3amnTbi. CoBpeMeHHbie ôbiCTponeftcTByioiUHe 3amnTbi HMeiOT iioji- 
Hoe BpeMH jiencTBHH nopRuna 0,04—0,1 ceK. 

BTopbiM TpeôoBaHHeM, KOTopoMy noji>KHa yzioBJieTBopHTb pejieftHan 3amHTa, 
HBJIHeTCH CeJieKTHBHOCTb HJIH H3ÔHpaTeJIbHOCTb. H36HpaTeJIbHOCTbK) Ha3blBaeTCH 
CnOCOÔHOCTb pejieftHOH 3aiUHTbI TOHHO OnpeZieJIHTb MeCTO IIOBpe>KneHHH, TaK HTOÔbl 
OIIO OTKJIIOHaJIOCb ÔJIH>KaHUIHMH K HeMy BblKJIIOqaTeJIHMH HJIH ,HpyrHMH KOMMyTa- 
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UHOHHbiMH annapaTaMH. B cjiyqae OTKa3a b OTKJnoweHHH OAHoro H3 BbiKAioqaTe- 
-JieH, ÔJIHJKaHUJHX K MeCTy nOBpeJKAGHHH, KOpOTKOe 3aMbIKaHHe AOAHCHO JIHKBHAH- 
pOBaTbCH nocJieayiomHMH b sjieKTpnqecKOH uenw BbiKJiioqaTejiHMH. 

KaJKAOe yCTpOHCTBO peJieflHOH 3aiH,HTbI AOAJKHO HeTKO BbHTOAHHTb B03JI0»eH- 
Hbie Ha Hero (j)yHKUHH, t. e. cpaôaTbiBaTb npn B03HHKH0BeHHH kopotkihx 3aMHKa- 
hhh b 3amHmaeMoft 30He. Æjih 3Toro k hhm npe.a'bHBjiHeTCH eme Asa TpeôoBaHHH: 
qyBCTBHTejIbHOCTH H HaAe>KHOCTH. 

3amHTa AOA>KHa oôAaAaTb HeoôxoAHMoft HyBCTBHTejibHocTbio ko BceM no- 
BpeHCAeHHHM Ha 3amnmaeMOM yqacTne (jihhhh, TpaHajjopMaTope) h k noBpe>KAe- 
hhhm Ha coceAHeM yqacTKe Ha cjiyqaft 0TKa3a ero pejieHHOH 3amHTbi hjih bmkaio- 
naTeAH. OyHKUHH 3amHTbi cBoero h coceAHero yqacTKOB MoryT ocymecTBAHTbcn 
ah6o oahhm, jihôo pa3HbiMH KOMnjieKTaMH 3amnTbi. B nocjieAHeM cjiyqae 3amHTa, 
oôecneqHBaiomaH OTKjuoqeHHe noBpe>KAeHHH Ha CBoeM yqacTne, Ha3bmaeTCH oc- 
H08H0U, a 3amnTa, c noMombio KOTopofi ocymecTBJineTCH pe3epBHpoB3HHe coceA- 
Hero yqacTKa, peaepenoü. riocKOAbKy pe3epBHan 3am«Ta Mo>KeT TaK>Ke noAeficT- 
BOBâTb h npn noBpe>KAeHHH Ha CBoeM yqacTKe, oHa OAHOBpeMeHHo hbahctch 
pe3epBHOH h aah ochobhoh 3amHTM 3Toro yqacTna. 

TpeôoBaHne HaAe>KHocTH aghctbhh coctoht b tom, hto peAefiHan 3amHTa bo 
Bcex cAyqanx AOA>KHa 6e30TKa3H0 AeftcTBOBaTb Ha OTKAioqeHHe noBpe>KAeHHoro 
SAeMeHTa. HaAe>KH0CTb peAeftHOH 3amnTbi oôecneqHBaeTcn npocTOTofi cxeMbi 
H OTAeAbHblX SAeMeHTOB yCTpOHCTBâ, XOpOUIHM KaneCTBOM H3rOTQBAeHHH H ypOB- 
HeM sKcnAyaiauHH. 

B SKcnAyaTauHH MoryT B03HHKaTb Tanne HapyuieHHH paôoTbi, KOTopue xoth 
h He npeACT3BAHK)T HenocpeACTBeHHOH onacHocTH, TpeôyiOT BMemaieAbCTBa one- 
paTHBHoro nepcoHaAa aah AHKBHAauHH HeHopMaAbHoro pe>KHMa. BbiHBJieHHe He- 
HopMaAbHbix pe>KHMOB h CHrH3AH3auHH o hhx Tannée hbahiotch 3aAaqefi peAeft- 
hoh 3amHTbi. B HenoTopbix cjiyqanx, b qacTHOCTH Ha ct3huhhx h noACTaHUHHx 
6e3 o6cAy>KHBaK)mero nepcoHaAa, peAefiHbie 3amHTbi npn bo3hhkhob6hhh HeHop- 
MaAbHblX pe>KHMOB paÔOTbl 3AeKTpOo6opyAOB3HHH MoryT AeHCTBOBaTb Ha ero OT- 
KAioqeHHe. 

HapHAy c peAeÔHOH 3amHTofl ninpono pacnpocTpaHeHa b sHeprocncieMax 
h 3AeKTpnqecKaH aBTOMaTHKa, oôecnenHBaiomaH aBTOM3TH3auHio fipoueccoB bkaio- 
qeHHH pe3epBHbix hctohhhkob nHTaHHH (ABP), aBTOMaTHqecnoro noBTopHoro 
BKAIOqeHHH OTKAK)qHBIIierOCH o6opyAOB3HHH (AriB) H Ap. 

H3yqeHHio ochobhhx ycTpoHCTB peAeftHOH 3amnTbi h 3AeKTpHqecK0H aBTOMa- 
THKH H TpeÔOBaHHH K HX OÔCAyJKHBaHHK) nOCBHmeHa 3Ta KHHTa. 



I71ABA I 


3AUJMTA I1PEAOXPAHHTEJ15IMH 
M ÀBTOMÀTMHECKMMM BbIKJlIOHATEJIflMH 
(ABTOMATAMH) 


§ 1. npMHivwn AeKCTBHji npeaoxpaHHTeneH 

rijiaBKHe npeAoxpaHHTejiH npnMeHHiOT aah 3 aiu,HTbi 
aJieKTpH^ecKHx ceTefi ot kopotkhx 3 aMbiKaHHH, a b HeKOTopbix cjiy- 
nanx h ot neperpy 30 K. B ceTnx HanpancemieM ao 1000 e njiaBKHe 
npeAoxpaHHTejiH hbahiotch ochobhhm bhaom 3 ain,HTbi. B ce™x 
6 ojiee BbicoKoro HanpsiHceHHH (ao 110 /ce) hx npHMeHHiOT bo Bcex 
CAynaax, Kor^a ohh yAOBA,eTBopsnoT TpeôoBaHHHM, npeAT>HBAneMbiM 
k 3 amnTe. 

üpHHUHn paOoTbi miaBKHx npeAOxpaHHTejieS ocHOBaH Ha Ten- 
jiobom AeficTBHH 3 AeKTpHHecKoro TOKa. npoxo*AeHHe Toxa no npo- 
BOAHHKy conpoBoxAaeTCH BbmeAeHHeM TenAa, KOAHnecTBo KOToporo 
onpeAeJiaeTca no 3 aKOHy JleHna — flncoyjm: 

Q=0,24PRt, (1) 

r^e I — ch a a TOKa, npoxoAnmero no npoBOAHHKy, a; 

R — conpOTHBAeHHe npoBOAHHKa, om; 
t — BpeMH npoxoncAeHHH TOKa, ce/c; 

Q — KOAHnecTBO BbiAeAeHHoro TenAa, KÜA\ 

0,24 — KoatJxJjHnHeHT nponopnHOHaAbHOcra. 

B HopMaAbHbix ycAOBHHX, kotah cHAa TOKa, npoxoAHmero nepe 3 
npeAOxpaHHTeAb, MaAa, TenAo, BbiAeAHeMOe b hcm, pacceHBaeTcn 
b OKpyncaiomeH cpeAe. Flpn yBeAHneHHH nce TOKa koahhcctbo BbiAe- 
AHeMoro TenAa yBeAHHHTcn, B 03 HHKHeT h 36 mtok TenAa, KOTopbifl 
He 6 yAeT ycneBaTb OTBOAHTbcn b oRpyncaiomyio cpeAy, BCAeACTBne 
nero TeMnepaTypa npoBOAHHKa HanHeT noBbimaTbcn. ripn 3 Hann- 
TeAbHOM yBeAHneHHH TOKa TeMnepaTypa npoBOAHHKa mojkct aoctht- 
HyTb TeMnepaTypa nAaBAeHHH MeTaAAa, H 3 KOToporo oh BbinoAHeH. 

TaKHM oôpa 30 M, ecAH b onpeAeAeHHOM MecTe ce™ cAeAaTb 
BCTaBKy H 3 npoBOAHHKa MeHbmero ceneHHH hah Apyroro MaTepna- 
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jia, HMeiomero ôoJibinee conpoTHBJieHHe, to npn yBejiHHeHHH TOKa 
3tot npoBOAHHK, Ha3biBaeMbiH njiaBKOH BCTaBKOH, 6y.neT HarpeBaTb- 
ch CHJibHee, neM Apynie ynacran ce™, h npn AOCTHXKeHHH onacHbix 
BejiHHHH TOKa pacnJiaBHTCH (neperopHT) h npepBeT nem> TOKa. 
OneBHAHO, neM ëojibine CHJia TOKa, npoxo^niuero no njiaBKOH BCTaB- 
Ke, TeM ôbicTpee OHa neperopHT. Ha stom hbjichhh h ocHOBaHO 
AencTBHe nJiaBKHx npeAOxpaHHTejien. 

IIjiaBKHH npe^oxpaHHTejib coctoht H3 njiaBKOH BCTaBKH, npen- 
CTaBjiniomeH coôoh MeTaJiJiHHecKHH npOBOÆHHK yMeHbmeHHoro ce- 
qeHHH, naTpoHa hjih KOHCTpyKUHH, b KOTOpofi 3aKpenjineTCH nJiaB- 
Kan BCTaBKa, h HHor.ua ycTpoftcTBa, oôjieniaiomero rameHHe jxym. 

npezioxpaHHTejiH h njiaBKHe BCTaBKH xapaKTepH3yiOTCH cJie- 
ÆyiOmHMH AaHHblMH. 

H OMUHüAbHblM TOKOM YlAaeKOÜ 6CTÜ6KU / B< H Ha3bIBaeTCH yKa- 
3aHHbiH Ha Hefi MaKCHMaJibHbiH tok, KOTOpbifi npn onpeAejieHHOH 
TeMnepaType OKpyxKaiomeH cpeAbi BCTaBKa BbinepxKHBaeT Heorpa- 
HHHeHHO AOJiroe BpeMH. 

HOMUHCLAbHblM TOKOM npedoXpüHUTeAH / n . H Ha3bIBaeTCH yKa3aH- 
HblH Ha HeM TOK, paBHblH HaHÔOJIbUieMy HOMHHaJIbHOMy TOKy nJiaB- 
KOH BCTaBKH, KOTOpaH MOXKeT ÔbITb yCTaHOBJieHa B AaHHblH npeAO- 
XpaHHTeJIb. 

HoMUHCLAbHbLM HanpnotceHueM tipedoxpanuTeAn t/ n . H hjih nJiaB- 
koh BCTaBKH t/ B . H Ha3biBaeTCH yKa3aHH0e Ha hhx HanpHHceHHe, 
cooTBeTCTByK)iu,ee naHôoJibmeMy HanpHXKeHHio ce™, b kotopoh ohh 
MO ryT npHMeHHTbCH. 

MuHUMCLAbHblM UCYlblTCLTeAbHblM TOKOM ÎIAÜ6K0Ü QCTCLQKU 
I Hcn. mhh Ha3biBaeTCH tok, npn KOTOpOM njiaBKaH BCTaBKa neperopaeT 
3a BpeMH ôojiee oahoto naca. 

CoOTBeTCTBeHHO KpaTHOCTbIO MHHHMaJIbHOTO HCnblTaTeJIbHOTO 
TOKa Ha3biBaeTCH OTHomeHHe 

IS _ I HCn.MHH 

A HCÜ.MHH- 

* B.H 


MaKCUMCLAbHbiM UCYlblTCLTeAbHblM TOKOM YIACL6K0Ü 8CTÜ8KU 
^hch. Ma«c Ha 3 biBaeTCH tok, npn KOTOpOM nJiaBKaH BCTaBKa nepero- 
paeT 3 a BpeMH MeHee oahoto naca. 

CoOTBeTCTBeHHO KpClTHOCTbtO MCLKCUMÜAbHOeO UCYlblTClTeAbHOaO 
TOKÜ Ha3bIBaeTCH OTHOUieHHe 


K 


Hcn.Manc 


I Hcn.MaKc 

I B.H 


IJpedeAbHblM OTKAtOHaeMblM TOKOM I b. np Ha 3 bIBaeTCH HaHÔOJIb- 
uihh tok KopoTKoro 3 aMbiKaHHH, KOTopbiH cnocoôeH pa 3 opBaTb (ot- 
KjiKDHHTb) npenoxpaHHTeJib. 

CoOTBeTCTBeHHO pa3pbl6H0Ü MOU^HOCTbK) Ha3bIBaeTCH MOIUHOCTb 
KopoTKoro 3aMbiKaHHH, KOTOpyio cnocoôeH OTKjiiOHHTb npezioxpaHH- 
Tejib. 
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3auiuTH0ü xapaKTepucTUKOü tiAaeKoü ecraeKu (phc. 1) Ha3t>i- 
BaeTCH 3 aBHCHM 0 CTb nOJIHOTO BpeMeHH t C MOMeHTa B03HHKH0BCHHH 

TOKa AO ero pa3pbiBa naaBKOft bct 3 Bkoh ot chjim TOKa, npoxoaaïue- 
rO Mepe3 BCTaBKy /„, «JIM OT OTHOIIieHHH 3T0T0 TOKa K HOMHHaJIbHOMy 

TOKy nJiaBKoft bct 3 bkh • 


§ 2. Bu6op npefloxpa- 
HHTenew 

Æjih toto HTOÔbi npe- 

.noxpaHHTeJiH, ycTaHOB^eHHbie Ha 
tom iHJiH jipyroM sjieMeHTe ajieK- 

TpOTeXHHHeCKOft yCTaHOBKH, 

oôecneHHBa^H HaaencHyio 3aiu,H- 

Ty ero ot noBpewfleHHfi, hx na- 
paMeTpU AOJIWHbl BblÔHpaTbCH c 
yqeTOM cjieayiomHX ochobhhx 

TpeÔOBaHHH. 

HoMHHajibHoe h a n p a- 
KeHHe npeaoxpaHHTe- 
JI e H H HX njiaBKHX BCTaBOK 
flOJDKHO BblÔHpaTbCH pa'BHblM 
HOMHHaJIbHOMy H3npa)KeHHK) 
toh ceTH U c , b KOTopoiï ohh yc- 

TaHaBJIHB3K)TCH: 

U B . H 



Phc. 1. 3amHraa h xapaKTepHCTHKa 
IlJiaBKOH BCTaBKH 


■=u c . 


( 2 ) 


YcTaHOBKa npefloxpaHHTeaa Ha MeHbuiee HoMHHajibHoe Hanpa- 
•HceHHe, aeM HanpaweHHe ce™, He ÆonycKaeTca bo H 36 eacaHHe ero 
noBpe*AeHHa, Ta« Kan naoaauHa KawAoro npejioxpaHHTeaa paccaH- 
TaHa Ha onpeAeaeHHoe HoMHHajibHoe HanpaaceHHe. YcTaHOBKa npe- 
itoxpaHHTejieft Ha ôôjibmee HOMHHaJibHoe HanpaaceHHe Taxace He 
peKOMeH^yeTca. 

npeAeabHO o tk JIKDHaeMblH TOK. ÆjIH Toro HTOÔbl ÔblJIO 
oôecneneHO Hazie>KHoe rameHne jx yrn, B03HHKaiomeH npn nepero- 
paHHH njiaBKOH BCTaBKH, npe^eJibHo OTKjnonaeMbift tok njiaBKoft 
BCTaBKH AOJI>KeH ÔbITb paBCH HJIH ÔOJIbüie paCHeTHOrO TOKa KOpOT- 
koto 3aMbiKaHHH, npoxoAHiuero b uenH, 3aiu,Hiu,aeMOH ripe^oxpaHH- 
TejieM: 

/ B .np > I H.3.M3KC ( 3 ) 

HoMHHaJIbHblH TOK Il JI 3 B K O H BCTaBKH / B . h BblÔH- 
paeTca t3khm, htoôm BCTaBKa He neperopajia npn npoxoayieHHH no 
HeS MaKCHMajibHoro ÆJiHTejibHoro TOKa Harpy3KH / H . Manc» & T3.KÆ.Q 
npH KpaTKOBpeMeHHbix neperpy3Kax. 
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C STOfi uejlbio HOMHHaJIbHHÔ TOK IIJiaBKOft BCT3BKH AOJIHCeH ÔbITb 

6ûJIblU6 /h. MâKC> T. C< 

I B.H^ kj H.M8KC* (4) 

BejiHMHHa k B 33BHCHT ot xapaKTepa Harpy3KH. Tan, npn iioctohhhok 
H arpy3Ke (HanpHMep, ocBemeHne) k B =\,\ —1,2. llpn nepeMeHHOH 
Harpy3Ke njiaBKan BcTaBKa He AOJDKHa TaKace neperopaTb np» 
KpaTKOBpeMeHHbix neperpy3Kax, Kor^a cnjia Toxa, npoxoAHmero 
b 3aiu,HmaeMOH cera, npeBbimaeT MaKCHMajibHbifi tok AJiHTenbHofl 
Harpy3KH. 

KpaTKOBpeMeHHHe neperpy3KH (2—10 ce/c) MoryT 6bm> Bbi3Ba- 
hu nycKOM hjih caM03anycK0M 3JieKTpoABHraTeJieâ, TexHOJiorHnecKH- 
mh neperpy3KaMH MexaHH3MOB, BpamaeMbix ajieKTpoABHraTeJiHMH, 
h apyrHMH npHMHHaMH. 

Jim BbUlOJIHeHHH 3T0r0 ycnOBHfl HeT HeOÔXOAHMOCTH BblÔHpaTb 
HOMHHajibHbift tok iuiaBKHx BCTaBOK ôojibine TOKa neperpy3KH / ne p, 
hto npHBeJio 6bi k hx npe3MepHOMy 3arpy6jieHHio. Kax h3bcctho, 
BpeMH neperopaHHH nflaBKOH bct3Bkh 33Bhcht ot chjih TOKa, npo- 
xoaHmero Hepe3 Hee. üosTOMy HOMHHajibHbiô tok miaBKoft bct3b- 
KH BblÔHpaiOT T3KHM, HTOÔbl npH npOXOJKAeHHH nO Hefi TOKa /nep 
BpeMH ee neperopaHHH ôbiJio ôojibiue BpeMeHH neperpy3KH. 


Bblôop HOMHHaJIbHOrO TOKa T3KHM CnOCOÔOM TpeÔyeT H3J1HHHH 
XapaKTepHCTHK njiaBKHX BCTaBOK. ripaKTHHeCKH AJIH BbinOJIHeHHH 
SToro ycJioBHH HOMHHajibHbiH tok nJiaBKoft BCTaBKH BbiônpaeTCH no 
ynpomeHHOMy MeToay, HcnoJib3yiomeMy (JjopMyjiy c K03<|)({)HHHeH- 
tom, ynHTbiBaiomHM flHHTejibHOCTb neperpy3KH: 


/ 


B.H 



(5) 


rjje k n — K03(J)(J)HUHeHT otctpohkh ot TOKa neperpy3KH. BejmraHa 
3Toro K03(})(})HUHeHTa npHHHMaeTCH npH ^ n ep~2—3 ceK (jiencne yc- 
jiobhh) paBHOH 2,5, npH 4ep=10 ceK (THHtejibie ycjioBHH) — paBHofl 
1,5-2. 

npH qacTbix nycKax sjieKTpOABHraTejiefl c jierKHMH ycJiOBHHMH 
nycKa Bbiôop njiaBKoft BCTaBKH ïipoh3boæht no K03(})(})HUHeHTy k u 
juin Tflaœjibix ycjioBHH. 

3tot MeTO^ He y^HTbmaeT HHepunoHHOCTH HeKOTOpbix ranos 
nJiaBKHX BCTaBOK h yMeHbineHHH TOKa neperpy3KH b npouecce nyc¬ 
Ka n caM03anycKa sjieKTpOABHraTeJieft. üosTOMy HOMHHajibHbifl tok 
njiaBKOH BCTaBKH, BbiôpaHHbift corjiacHO (5), nojiynaeTcn, KaK npa- 
bhjio, 3aBbimeHHbiM, BCJie^CTBHe nero npeaoxpaHHTeJib He 3aujH- 
maeT oôopyAOBaHHe ot neperpy3KH h HBjineTCH TOJibKO 3amHToft 
OT KOpOTKHX 3aMbIKaHHH. 

B XKHJIblX AOMaX, ÔbITOBblX H OÔmeCTBeHHblX nOMemeHHHX, T. e. 
TaM, rjje ceTH He Haxo^HTCH nocTOHHHO non HaôjiiOAeHHeM KsajiHcJm- 
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itfipoBaHHoro nepcoHaJia, njiaBKHe BCTaBKH AOJi>KHbi yAOBJieTBOpHTb 

VCJIOBHK) 

/b.h < 0,8/ A .n, (6) 


me Ir. n — SJiHTeJibHO AonycTHMbifi tok npoBO^a. 

riocJie Bbiôopa HOMHHaJibHoro TOKa HeoôxoAHMO yôeÆHTbCH, hto 
nJiaBKan BCTaBKa Ha,ne>KHO 3aiu,Hiu,aeT ynacTOK cera, Ha kotopom 
OHa ycTaHOBjieHa. Ilpn kopotkom 3aMbiKaHHH b Hanôojiee yziajieH- 
hoh TO^ne ce™ njiaBKan BCTaBKa ÆOJiHŒa Ha,ne>KHO h ôbicTpo nepe- 
ropaTb. KpaTHOCTb TOKa OAHO(})a3Horo KOpOTKoro 3aMbiKaHHH b ce- 
thx c 3a3eMJieHHOH HeHTpaJibK) h AByxcJ)a3Horo KOpOTKoro 3aMbiKa- 
hhh b ceTHx c H30JiHp0BaHH0H HeHTpajibio AOJi>KHa ôbiTb He MeHee 
Tpex no OTHOHieHHK) K HOMHHaJIbHOMy TOKy nJiaBKOH BCTaBKH. 

OcoôeHHOCTH Bbiôopa n ji a b khx b c t a b o k b c e- 
t h x 380—500 e. K Bbiôopy npeAOxpaHHTejieft, 3amnmaiomHX ajien- 
TpoABnraTejin Hanpn>KeHHeM no 500 e , npezrbHBJiHeTCH aonojiHH- 
TeJibHoe TpeôoBaHne: BpeMH neperopaHHH nJiaBKOH BCTaBKH npn 
kopotkom 3aMbtKaHHH He aoji>kho npeBbmiaTb 0,15—0,2 ceK. 3to 
TpeôoBaHHe onpeziejiHeTCH cjieziyiomHMH coo6pa>KeHHHMH: Ha ajiex- 
TpOABHraTejmx Hanpn>KeHHeM no 500 e nocjie/iOBaTejibHO c njiaBKH- 
MH npeAOXpaHHTeJIHMH yCTaHaBJIHBaiOTCH KOHTaKTOpbl H MaTHHTHbie 
nycKaTejiH, c noMombio KOTOpbix ocymecTBjineTCH nycK h ociaHOBKa 
SJieKTpOABnraTejieH. 3™ annapaTbi yjjepJKHBaiOTCH bo BKjnoneHHOM 
noJio>KeHHH cneuHaJibHbiMH 3JieKTpoMarHHTaMH, KOTopbie nHTaioTCH 
OT Ha.npH>KeHHH ce™. np,H HCHe3HOBeHHH HJM nOHH>KeHHH HanpHHCe- 
HHH, HanpHMep BCJie^CTBHe KOpOTKoro 3aMbIKaHHH, HKOpH MarHHTHblX 
nycKaTejieô h KOHTaKTOpOB oraa^yT. IIpH kopotkom 3aMbiKaHHH b 
SJieKTpOABHraTejie njiaBKan BCTaBKa AOJi>KHa neperopeTb paHbme, 
«ieM pa30MKHyTCH KOHTaKTbl MaTHHTHOTO nyCKaTeJIH HJIH KOHTBKTO- 
pa, KOTopbie He paccnHTaHbi Ha pa3MbiKaHHe TOKa Kopomoro 3aMbi- 
KaHHH. 

Kan noKa3ajiH cneunajibHbie HcnbrraHHH h onbiT SKcnjiyaTamiH, 
MOHCHO AOnyCTHTb OAHOBpeMeHHyiO paÔOTy KOHTaKTOpa (MaTHHTHO- 
ro nycKaTejin) h npezioxpaHHTeJiH. KoHTaKTOp, HKOpb KOToporo 
HaHHHaeT oraa/ia™ eme no neperopaHHH njiaBKOH BCTaBKH, pa3- 
MbiKaeT cboh KOHTaKTbl, co3AaBan Ha hhx nyry. Pa3pbiB >Ke uenn 
TOKa AOJi>KeH npoH3BOAHTbCH npezioxpaHHTejieM npH neperopaHHH 
€rO üJiaBKOH BCTaBKH. B 3THX yCJIOBHHX, KOTOpbie HaÔJIIOAaiOTCH npn 
neperopaHHH npeaoxpaHHTejin 3a 0,15—0,2 ceK , ^onycTHMo Heôojib- 
uioe npHBapHBaHiie KOHTaKTOB MarHHTHoro nycKaTejin hjih koht3k- 
Topa, He npenHTCTByK)iu,ee nocJieziyiomeMy ero BKjnoneHHio b paôoTy 
€e3 3aMeHbI KOHTaKTOB. 

KaK MO>KHO BHAeTb no 3aiJUHTHbIM XapaKTepHCTHKaM nJIBBKHX 
BCTaBOK, ohh neperopaiOT 3a 0,15—0,2 ceK , npn TOKax KopoTKoro 
3aMbiKaHHH, npeBbimaiomHx b 10—15 pa3 HOMHHajibHbiH tok njiaB- 
KOH BCTaBKH: 

-ii^ = 10-15. (7) 

I B.H 
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Cnjia TOKa KOpOTKoro 3aMbiKaHHH na BbiBOÆax ajieKTpo^BHraTe- 
JIH 33BHCHT OT MOIItflOCTH nHTaiOmerO TpaHC(|)OpMaTOpa, AAHHbl H 
ce^eHHH coeAHHHTejibHoro KaôeJin. 


Ha pnc. 2 b Ka^ecTBe npnMepa nocTpoeHbi KpHBbie aah onpeAe- 
jieHHH TOKa TpexcJ)a3Horo KopoTKoro 3aMbiKaHHH b cera 380 e, iih- 

Taiomeftcn ot TpaHC(f)opMaTOpa 



750 ma (u K — 8%) npn pa3Hofi AAHHe 
h ceqeHHH Me^Hbix >khji KaôejiH. 

B cjiynae ecjiH sjieKTpoABHraTejib 
^HTaeTCH ot rpynnoBOH côopKH, pac- 
qeTHan jxj iHHa Kaôejin onpeAeJineTCH 
no cjie^yiomeMy BbipaateHnio: 


r^e / k . ab — A^iHHa KaôejiH, nn- 
Taiomero ajieKTpo- 
ABHraTejib; 

I kc6 — AAHHa KaôejiH, nHTa- 
lomero côopKy; 

s k ,* b , s k . c 6 — cooTBeTCTByiomHe ce- 
qeHHH Kaôejieô abh- 


0 50 100 150I ôffi a 


raTejm h côopKH. 


PhC. 2. 3aBHCHMOCTb TO- 
KOB TpeX(j)a3HOrO KOpOTKO- 
ro 3aMbIKaHH5î OT ÆJIHHbï H 

ce^eHHH KaôejiH c MeaHH- 
MH >KHJiaMH B COTH 380 8 


Ha tom >Ke rpac})HKe nocTpoeHa 
npHMan 1 aah onpeAejieHnn Aonycra- 
moto HOMHHajibHoro TOKa njiaBKHx 
BCTaBOK THnoB HHH, Hnp, nP-1 co- 
TJiaCHO (7) B 3aBHCHMOCTH OT CHJIbl 


npn nHTaHHH ot TpaHc- T0 Ka KopoTKoro 3 aMbiKaHHH npn 
4>opMaTopa^750 ma (w K = n ^0,2 ceK. 3Ta npHMan nocTpoeHa 

0j no THnOBblM 3amnTHbIM XapaKTepHC- 

THKaM npeAoxpaHHTejien yKa3aHHbix 


TnnoB, no KOTOpbiM onpeAejinjincb tokh KopoTKoro 3aMbiKaHHH, npn 


KOTopbix cooTBeTCTByiomaH njiaBKan BCTaBKa neperopaeT 3 a BpeMH 
4. n-<0,2 ceK. C noMombio KpnBbix, npnBeAeHHbix Ha pnc. 2, Bbiôop 
njiaBKOH BCTaBKH aah sjieKTpoABnraTejin 380 0 , yAOBAeTBopHiomeft 
ycjioBHK) (7), MO>KeT ôbiTb BbinojiHeH b TaKon nocjieAOBaTejibHocTH : 


no H3BecTHon AJiHHe h ce^eHHio Kaôejin, nHTaiomero ajieKTpo- 
ABHraTeJib, onpeAeJineTCH tok TpexcJ)a3Horo KopoTKoro 3aMbiKaHHH 
Ha ero BbiBOAax. npn HaJiH^nn rpynnoBOH côopKH onpeAejineTCH 
pac^eTHan AAHHa KaèeJin corjiacHO (8) ; 

H 3 tohkh A, onpeAejimomeft cnjiy TOKa KopoTKoro 3 aMbiKaHHH, 
npoBOAHTcn ropH 30 HTajibHan jihhhh ao nepeceneHHH c npHMOH 1. 
Tonna E onpeAeJineT HOMHHaAbHbin tok njiaBKOH BCTaBKH, yAOB- 
JieTBOpHIOmHH yCJIOBHK) (7). 

KpHBbie, aHajiorHHHbie npHBeAeHHbiM Ha pHc. 2, nocTpoeHbi h 
Aah TpaHccj)opMaTopoB, HMeiomHx Apyrwe napaMeTpbi. 
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© 


H 


n/cmN°1 


K n/cm N°Z 


Ecjih CHJia TOKa KopoTKoro 3 aMbiKaHHH npeBbiiuaeT 2000 a, / B . H 
cJieayeT BbiÔHpaTb MaKCHMajibHO ÆonycTHMbiM no ycJiOBHio corjia- 
coBaHHH AeftcTBHH npeaoxpaHHTeJiH c MarHHTHbiM nycKaTeJiew hjih 
KOHTaKTOpOM. 

TaKHM oôpa30M, HOMHHaJibHhiH tok nJiaBKoft BCTaBKH, ycraHaB- 
jiHBaeMoft juin 3ain,HTbi sjieKTpoÆBHraTeJieft 380—500 e, hjih jihhhh, 
nHTaiomeft rpynny sjieKTpoÆBHraTeJieft, BbiOnpaeTcn no ycJiOBHHM 
(4, 5, 7) H npHHHMaeTCH ÔJIHJKaftlHHM ÔOJIb- 
IIIHM no UIKaJie CTaHAâpTHblX HOMHHaJIbHblX 
TOKOB. 

Ecjih / b . h , onpeÆeJieHHbift corjiacHO (5), 
npeBbimaeT 200 a, HeoôxoAHMo ycTaHaBJiH- 
BaTb aBTOMaTHHecKHe BbiKjnonaTejm, Tan 
Kax njiaBKan BCTaBKa c HOMHHajibHbiM to- 
kom 200 a HBJineTCH npeAejibHOH no ycjio- 

BHK) CeJieKTHBHOCTH paÔOTbl KOHTaKTOpa H 
npeAoxpaHHTejin. 

CeJieKTHBHOCTb. O^HHM H3 OCHOB- 
Hbix ycjiOBHH Bbiôopa npe^oxpaHHTejieH hb- 
jineTCH oôecneneHHe cejieKTHBHocra (h3Ôh- 
paTeJIbHOCTH) HX AeftCTBHH MeWLJiy COÔOH H 
c pejieftHOH 3amHTOH. 3 to 03HanaeT, hto 
npH KOpOTKOM 3aMbIKaHHH Ha KaKOM-HH- 
6y Rb ajieMeHTe AOJi>KeH neperopeTb TOJibKO 
npeAoxpaHHTejib, ÔJiHJKaftuiHH k MecTy no- 
BpeJKAGHHH, a OCTaJIbHbie JXOJlMHbl OCTaTbCH 
b paôoTe. 

HanpHMep, b cjiynae noBpejKAGHHH o a- 
Horo H3 3JieKTpoABHraTejieH (Tonna K Ha 
<Phc. 3) ÆOJi>KeH neperopeTb TOJibKO npejxo- 
xpaHHTejib /7 3 ,-6jiH>KaHmHH k MecTy no- 
Bpe>KAeHHH. npe^oxpaHHTejin >ne 77i h 77 2 
neperopeTb He AOJi>KHbi. He AOJi>KHa Tan>ne 
cpaôoTaTb pejie&Han 3amHTa, ycTaHOBjieH- 
lia h Ha roJiOBHOM ynacTKe. 

JXjik Toro nToôbi oôecnenHTb cejieKTHB- 
HOCTb, HeOÔXOAHMO 'COHOCTaBHTb 3amHTHbie XapaKTepHCTHKH HOCJie- 
AOBaTeJibHO BKJiioneHHbix npe^oxipaHHTejieft, ynHTbiBan B03Mo>KHoe 
H3MeHeHHe Xa P aKTepHCTHK H3-3a OTKJIOHeHHH pa3MepOB BCTaBOK, 
coctohhhh hx KOHTaKTHbix noBepxHOCTeft, TeivMiepaTypbi OKpy>Kaio- 
lueâ cpe^bi h Apyrnx c|)aKTOpOB. OcoôeHHo xpyAHo corjiacoBbiBaTb 
XapaKTepHCTHKH BCTaBOK pa3JIH'nHbIX TH.nOB H KOHCTpyKUHH, BbinOJI- 
HeHHblX H3 pa3HbIX MaTOpHaJIOB, TaK KaK OHH HMeiOT pa3JIHHHbIH 
xapaKTep 3aBHCHMocra BpeMeHH njiaBJieHHH ot Tona. 

Ha ocHOBaHHH cneuHajibHbix HccjieAOBaHHH ôbui pa3paôoTaH 
MeToa corjiacoBaHHH xapaKTepncTHK npeaoxpaHHTeJieft, ocHOBaH- 


m 


m 


*J! 


n 3 


m 


Phc. 3. ycTHHOBKa npejio- 
xpaHHTejieô h pejieÔHOH 
3amHTbi b ceTH: 

Ilu IJ 3 — npeAOxpaHHTe- 

jih; P3 — pejieôHan 3aiUHTa 
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hmh Ha conocTaBJieHHH nJiomaaefi ceneHHH iuihbkhx bctsbok c yne- 
TOM MaTepHaJia, H3 KOTOporO OHH H3rOTOBJieHM. 

Rjin npoBepKH ceJieKTHBHOcra no 3T0My MeTOAy hcoôxoahmo 
3HaTb ran, MaTepnaji h njiomaAb ceneHHH njiaBKHX BCTaBOK, Me)KAy 
kotopmmh npoH3BoaHTCH corjiacoBaHHe. Ecjih njiomaab ceneHHH 
BCT3BKH 1, paCnOJIOHCeHHOH ÔJIHHCe K HCTOHHHKy nHTaHHH, Si, a 
BCTaBKH 2, pacnojio>KeHHOH 6jin>Ke k Harpy3Ke, S 2 , to onpeaeJineTCH 
OTHomeHHe sthx njiomaAeft: 


(9) 

o 2 

llojiyHeHHoe 3HaneHHe a cpaBHHBaiOT c AaHHbiMH Taôji. 1. Ecjih 
a paBHo hjih ôojibine BejiHHHHbi, npHBeaeHHoô b Taôjwue, tô cejiex- 
THBHOCTb MextAy paccMaTpHBaeMbiMH npeaoxpaHHTeJiHMH oôecneHH- 
BaeTcn. 

T a 6 jï h u a 1 


OTHOiueHHe njioiaaAeâ cenemisi njiaBKHx BCTaBOK npeAOxpaHHTejiew, 


oôecnenHBaioiAee cejieKTHBnocTb 


( 


5i 






) 


MeTaAA n^aBKoft BCTaBKH 
npejtoxpaHHTejia J a-hh 
A iÔôoro THna npeAOXpa- 
HHTejIfl 

MeTaAA n^aBKoft BCTaBKH npeAOxpaHHTeaa 2 % pacnoAoxceHHoro 
ÔAHHce k Harpy 3 Ke 

MeAb 

cepeôpo 

UHHK 

CBHHeU 

MeAb- 

cepeôpo 

UHHK 

CBHHeU 

npeAOXpaHHTeab 2 3 aKpbiToro 
THna c aanoAHHTeaeM 

npeAOxpaHHTejib 2 OTKpbiToro ha» 
saKpbiToro THna ôe 3 sanoAHHTeA» 

MeAb . 

1,55 

1,33 

0,55 

1 

0,2 

1,15 

1,03 

0,4 

0,15 

Cepeôpo.1 

1,72 

1,55 

0,62 

0,23 

1,33 

1,15 

0,46 

0,17 

Uhhk . 

4,5 

3,95 

1,65 

0,6 

3,5 

3,06 

1,02 

0,44 

Cbhhcii. 

12,4 

10,8 

4,5 

1,65 

9,5 

8,4 

3,3 

1,2 


MOJKHO TaKHCe pyKOBOACTBOBaTbCH CJieayiOmHM npaBHJIOM. fljIH 
ceJieKTHBHoro aghctbhh nocjieAOBaTejibHo ycTaHOBJieHHbix OAHoran- 
hmx npeAoxpaHHTejieft HanpajKeHHeM a o 500 e HeoôxoAHMO, htoôh 

HX BCTaBKH pa3JIHHaJIHCb Ha ABe CTyneHH IHKaJIbl HOMHHaJIbHMX 
TOKOB. 

JXjir cejieKTHBHoro aghctbhh nocjieAOBaTejibHo ycTaHOBJieHHbix 
BCTaBOK BMCOKOTO HanpHHCeHHH THna ITK HeOÔXOAHMO, HTOÔbl HX 
HOMHHaJIbHbie TOKH pa3JIHHaJIHCb Ha OAHy CTyneHb IHKaJIbl. 

IlpoBepKa ceJieKTHBHocTH npeAoxpaHHTejieô, ycTaHOBJieHHMx co 
CTOpOHbl BMCUierO H HH3HierO HanpHJKeHHH TpaHC(J)OpMaTOpOB, TaK- 
7KQ npOH3BOAHTCH MCTOAOM, H3JIO>KeHHbIM BblHie. IlpH 3TOM nJIOIHAAb 
ceneHHH luiaBKOH BCTaBKH npeAoxpaHHTeAH 1 hcoôxoahmo npHBe* 
cth k HanpHHceHHio npeAOxpaHHTejin 2 yMHoaceHHeM Ha koscJicJih- 
UHeHT TpaHC(J)OpMaUHH CHJIOBOTO TpaHC(J)OpMaTOpa k T . 
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C yqeTOM aToro ycjioBHa Btapa>KeHHe (9) npnoôpeTaeT cjieAyio- 

mHH bha: 


a = 



( 10 ) 


§ 3. ÀBTOMaTMMecKMe B03flyüJHbie BWKmoMaienM 
(aBTOMdTbl) 

HapaAy c nJiaBKHMH npeAOXpaHHTeJiaMH b cerax Hanpa- 
HteHHeM HH>Ke 1000 6 JXJ19L 3aiII,HTbI OT KOpOTKHX 3aMbIKaHHH H Iiepe- 
rpy3KH uinpoKO npHMeHHiOTca aBTOMaTHqecKHe B03AyuiHbie bmkjiio- 
qaTeJiH (aBTOMaTbi). 

ABTOMaTbi npeACTaBjiaiOT coôoft annapara, KOTopbie coctoht H3 
aBTOMaTHqecKoro BbiKjnoaaTeJia c moiahoh KOHTaKTHOH CHCTeMofl 
AJia oTKjiioqeHHa TOKa ko- 
poTKoro 3aMbiKaHHH h pejie 
3aui,HTbi npaMoro aohctbhh 
( pacuenHTejieô), AencTBy- 
lomnx Ha oTKJiioqeHHe aB- 
TOMaTa npH B03HHKH0BeHHH 

noBpe^KAeHHH hjih nepe- 
rpy3KH. 

H3-3a noAropaHHH koh- 
thktob aBTOMaTbi Aonycxa- 
kdt oTKjnoqeHHe He ôojiee 
qeM 2—3 pa3a b aac, 

BCJie^CTBHe qero ohh He 
MoryT npHMeHHTbca jxjik aacTbix onepaunii b uenax ynpaBJieHHa. 

B Hacroamee BpeMa b Cobctckom Coi03e BbinycKaiOT aBTOMaTbi 
Ha HanpaaceHHe nepeMeHHoro TOKa ao 500 e, HOMHHâJibHbie tokh 
AO 2500 a h cnocoÔHbie OTKjnoaaTb KopoTKHe 3 aMbiKaHHa npn cHJie 
TOKa ao 50 000 a (aMnjiHTyAHoe 3HaaeHHe). 

ABTOMaTbi HMeioT paA npeHMymecTB no cpaBHeHHio c nJiaBKH- 
mh npeAOXpaHHTejiaMH. Oaho H3 hhx coctoht b ôojibmeft onepaTHB- 
hocth aBTOMaTOB, KOTopbie BcerAa roTOBbi k ôbicTpoMy BKjnoaeHHio 
HeMeAJieHHO nocJie OTKjnoaeHHa 3amHmaeMoft uenn. 

ÆpyrHM cymecTBeHHbiM npeHMymecTBOM aBTOMaTOB aBjiaeica 
TO, qTO OHH OAHOBipeMeHHO OTKJIIOqaiOT BCe TpH (J)a3bl 3amHUI,aeMO- 
ro npncoeAHHeHHH, b to BpeMa Ka k neperopaHHe npeAOxpaHHTeJia 
JiHuib b oaho h H3 (|)a3 MOHteT npHBecTH k onacHOMy jxjin ABHraTejien 
pe>KHMy paôoTbi Ha AByx (J)a3ax. 

PaccMOTpHM npnHUHn AeftcTBHa aBTOMaTa no cxeMe, npHBeAeH- 
hoh Ha pnc. 4. Hoïk aBTOMaTa 1 yAep>KHBaeTca bo BKjnoaeHHOM 
nojio>KeHHH 3amejiKoft 2. llpn npoxoacAeHHH no oÔMOTKe ajieKTpo- 
MarHHTa 3 TOKa, npeBbunaiomero ycTaBKy cpaôaTbiBaHHa, npHTa* 
THBaeTca axopb 4, npeoAOJieBaa HaTHJKeHne npy>KHHbi 5. llpn stom 



Phc, 4 . npHHUHnHajibHaH cxeMa aBTOMaTa 
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3amejiKa 2, noBOpawHBaacb BOKpyr och 6, ocBoôojKaaeT pwqar 7, 
BCJieacTBHe Hero noa aeftcTBHeM oTKJHonaiomefi npy>KHHbi 8 nponc- 
XOAHT OTKJIIOUeHHe aBTOM3Ta. BHeiUHHH BHa TpexnOJIIOCHOrO 3BT0- 
Maîa noKa3aH Ha pnc. 5. 

B 33 BHCHM 0 CTH ot THna aBTOMaTa B HHX yCTaHaBJIHBaiOT pa3Hbie 



Phc. 5. TpexnojiiocHbiH aBTOMaT Phc. 6. npHHimnHajibHaa cxeMa 

A-2000 TenjiOBoro pejie 

/ — Æyroracnmafl xa-Mepa rJiaBHbix 

K0HT3KT0B, 2 — M6XBHH3M CBOÔOÆHO- 

ro pacuenjieHHH 


AeJieHHOH CHJie TOKa MTHOBeHHO npHTHTHBaeT HKOpb, BCJieACTBHe 
nero ocBo6o>KAaeTCH 3amejiKa, h npOHCxo^HT oTKjiioqeHHe aBTOMaTa. 

TenjiOBOft pacuenHTejib npeÆCTaBJiaeT coôoft TenjiOBoe 
peJie, npHHUHnHajibHan cxeMa KOToporo noxasaHa Ha pnc. 6. Oc- 
HOBHbiM ajieMeHTOM TenjiOBoro pejie, KOTopoe pearHpyeT Ha kojih- 
necTBO TenJia, BbmeJineMoe b ero HarpeBaTeJibHOM ajieMeHTe 2 npn 
npOXOJKAeHHH TOKa, HBJIHeTCH ÔHMeTaJIJIHHeCKaH ruiacTHHKa 1, Bbl- 
nojiHeHHan H3 jib yx pa3JWHHbix MeTajuiOB a u 6, KOTopbie npn Ha- 
rpeBaHHH yAJiHHHiOTCH b pa3Hoft CTeneHH. llpn stom ruiacTHHKa 1 
H3rHÔaeTCH b CTopoHy Meiajuia a, KOTopbift y^jiHHHeTCH MeHbrne 
MeTajiJia 6, h, buxork H3 3auenJieHHH, ocBoôojK/jaeT 3ameJiKy 3. 
flocjie^HHH, noBopaHHBancb uojx ÆeftcTBHeM npy>KHHbi 5 BOKpyr och 
4, npOH3BOAHT OTKJIIOHeHHe aBTOMaTa H 3aMbIKaHHe KOHTaKTa. 

BpeMH cpaôaTbiBaHHH TenjiOBbix pacuenHTeJieft, c noMombio ko- 
Topbix ocymecTBJineTCH 3amHTa ot neperpy3KH, 3aBHCHT ot bcjihhh- 
Hbi TOKa h TeM ôojibine, neM MeHbrne neperpy3Ka. 

KoMÔHHHpoBaHHbift pacuenHTejib, ocymecTBJiaiomHH 
3am«Ty kslk ot neperpy3KH, TaK h ot kopotkhx 3aMbiKaHHH, npe,n- 
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cTâBJineT coôoh KOMÔHHauHio H3 aB yx pacuenHTeJieâ: TenjioBoro h 
9 JieKTpoMarHHTHoro. 

CymecTByiOT aBTOMaTbi, b KOTOpbix Aeftcrane sjieKTpOMarHHrao- 
ro pacuenwTeJiH 3aMeAJiaeTCH ao 0,18 — 0,63 ceK, hto no3BOJineT 
OCymeCTBJIHTb C HX nOMOLU,bK) CeJieKTHBHyiO 3ftIUHTy OTAeJIbHblX 
yqacTKOB cera. 

B aBTOMaTax mojkho TaK>Ke ycTaHaBJiHBaTb pacuenHTeJib mhhh- 
MaJibHoro HanpHJKeHHH, cpaôaraiBaiomHH npn Hcne3HOBeHHH Hanpn- 
}KeHHH HJIH >np.H CHHJKeHHH erO HH>Ke yCTaBKH CpaÔaTbIBaHHH pa*c- 
uenHTeJiH, a TaK>Ke He3aBHCHMbiH pacuenHTeJib ajih OTKjnoneHHH 
aBTOMaTa npn noAane HMnyjibca ot KJiiona hjih khoiikh ynpaBJieHHH. 

ABTOMaTbl XapaKTepH3yiOTCH CJieÆyiOlUHMH OCHOBHblMH A aH- 
HblMH. 

HoMUHdAbHblM TOKOM ÜÔTOMCLTÜ / a . H Ha3bIBaeTCH yKa3aHHbIH B 
nacnopTe MaKCHMajibHbift tok, npoxoacAeHHe KOToporo AonycraMo 
b Te^eHHe HeorpaHHneHHo AJiHTejibHoro BpeMeHH. 

HoMUHdAbHblM HdtlpROfCeHUeM dÔTOMdTd Ha 3 bIBaeTCH MaKCHMaJIb- 
Hoe Hanpa>KeHHe cera nepeMeHHoro hjih nocTOHHHoro TOKa, npn ko- 
TopoM eme mojkho npHMeHHTb aBTOMaT AaHHoro rana. 

IIpedeAbHblM OTKAfOHdeMblM TOKOM / a . np Ha3bIBaeTCH HaHÔOJIb- 
IIIHH TOK KOpOTKOrO 3aMbIKaHHH, KOTOpblft MOJKeT ÔÇ>ITb OTKJIIOHeH 
KOHTaKTaMH aBTOMaTa. 

PacuenHTeJiH xapaKTepH3yiOTCH cJieAyiomHMH ochobhhmh AaH- 
HblMH. 

„HoMUHdAbHblM TOKOM pdCt^etlUTeAA /p ac ^ h Ha3bIBaiOT yKa3aHHblft 
b nacnopTe MaKCHMajibHbift tok, npoxo>KAeHHe KOToporo b TeneHne 
HeorpaHnneHHoro BpeMeHH He Bbi3biBaeT cpafiaraiBaHnn pacuenn- 
TeJin. 

Tokom ycTdBKu pdcyenuTeAR / yCT Ha3biBaeTcn HanMeHbuiHH tok, 

npn npoxo>KAeHHH KOToporo cpaôaraiBaeT pacuennTejib. 

§ 4. Bw6op dBTOMdTOB 

npn Bbiôope aBTOMaTOB HeoôxoAHMO ynnTbiBaTb cjieAyio- 
mne ocHOBHbie TpeôoBaHnn. 

HoMHHajibHoe HanpnHceHHe aBTOMara aoji>kho 6bira Bbirne Ha- 
npn>KeHHH cera hjih paBHO eMy: 

U a . H >U c . (11) 

npeAeJibHbift oTKjnonaeMbift tok aBTOMaTa AOJiaceH 6bira ôojibane 
MaKCHMajibHoro TOKa Koporaoro 3aMbiKaHHH, KOTopbift MO>KeT npo- 
xoAHTb no 3amnmaeMOMy ynacray cera 

I a.np ^ ^K.3.MflKc* ( 12 ) 

HoMHHajibHbiH tok pacuenHTejin jxojiTKen 6bira He MeHbine pac- 
neraoro TOKa, paBHoro MaiKCHMaJibHOMy TOKy, KOTopbift mohcct ajih- 
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TeJibHO npoxoAHTb no 3amnmaeMOMy ynacTKy uenn c yneTOM bo3- 
MojKHoft neperpy3KH 

I pacu.H > I pacq* (13) 

ABTOMaT c TaKHM pacuenHTejieM cnocoôeH, He neperpeBaacb, 
CKOJib yroÆHO AOJiro nponycKaTb pacnerabifi tok Harpy3KH. 

Tok ycTaBKH / ycT aJieKTpoMarHHraoro pacuemrreJiH, c noMombio 
KOToporo ocymecTBJineTCH 3amHTa ot kopotkhx 3aMbiKaHHH, npn- 
HHMaiOT Ha 20 — 30% Bbirne HaHÔojibinero 3HaneHHH TOKa Kparao- 
BpeMeHHOH neperpy3KH, bo3mo>khoh b ycJioBHax aKcnjiyaTauHH (nyc- 
koboh tok 3JieKTpoABHraTeJieH, nHK TexHOJiorH^ecKOH Harpy3KH 
h t. n.). 

Tok ycTaBKH Ten^OBoro ajieMeHTa, 3 amHmaiomero 0T n ^perpy 3 - 
kh, AOJiHceH Ha 25 — 50% npeBbimaTb pacnerabift TOK*Harpy3KH. 

BpeMH cpaôaraBaHHH TenjiOBoro pacuenHTeJiH jxjik Ka>KAoro 
3HaneHHH TOKa / K . 3 onpeAeJiniOT no 3amHraoft xapaKTepncTHKe, aHa- 
jiorHHHo nJiaBKHM npeAoxpaHHTejiHM. 

Æjih oôecneneHHH ceJieKTHBHoft 3amnTbi xapaKTepncTHKH pac- 
uenHTeJieâ aBTOMaTOB, ycTaHOBJieHHbix nocJieAOBaTejibHO b 3aiu,H- 
maeMOH cera, He aojixhh nepeceKaraca. 

PacuennTejiH jxoJUKiibi oêecnenHBaTb HaaeatHyio 3amnTy ot ko- 
Potkhx 3aMbiKaHHH, hto HeoôxoAHMo npoBepara no TOKy KOpOTKOrO 
aaMbiKâHHH^ npoxo^HiueMy nepe3 pacuennTejib npn noBpenc^eHHH 
b caMofi yaajieHHOH Tonne 3aiu,Hiu,aeMoro ynacraa cera. 

HyBCTBHTejibHocTb 3JieKTpoMarHHTHbix pacuenHTeJieô npoBepn- 
kdt y aBTOMaTOB, ycTaHOBjieHHbix b cerax c H30jmpoBaHHoft Hen- 
Tpajibio, no TOKy AByxcj)a3Horo Koporaoro 3aMbiKaHHH, a b cerax c 
3a3eMJieHHOH HeftTpajibio — no OAHO({)a3HOMy h AByxcj)a3HOMy ko- 
POTKHM 3aMbIKaHHHM. 

KparaocTb TOKa Koporaoro 3aMbiKaHHH k ycraBKe ajieKTpoiviar- 
HHraoro pacuenHTejin, onpeAeJiaiomaH ero nyBCTBHTejibHOCTb, aojihc- 
Ha ôbiTb He MeHbme 1,5. 

3amHTHbie xapaKTepncTHKH aBTOMaTOB. 3amHT- 
hoh xapaKTepncTHKOH aBTOMaTa Ha3biBaeTCH 3aBHCHMOCTb nojiHoro 
BpeMeHH t ÔT MOMeHTa B03HHKH0BeHHH TOKa KOpOTKOrO 3aMbIKaHHH 
AO MOMeHTa cpaôaTbiBaHHH pacuennTejin, ot chjiu TOKa, npoxoAH- 
mero nepe3 pacuennTejib, hjih Kparaocra 3Toro TOKa k HOMHHajibHo- 
My Tony pacuenHTejin. 

Hanôojiee npocTbie xapaKTepncTHKH HMeiOT aBTOMaTbi oômero 
npHMeHeHHH, cHaônceHHbie 3JieKTpoMarHHTHbiMH pacuenHTejiHMH, 
KOTopue AencTByioT Ha oTKJHoneHHe 6e3 BbiAepncKH BpeMeHH Kan 
npn kopotkhx 3aMbiKaHHHx, Tan h npH neperpy3Ke. K TaKHM âBTo- 
MaTaM, b nacraocra, othochtch aBTOMaTbi cepHH AB*B, nojiHoe Bpe¬ 
MH oTKJnoneHHH KOTopbix cocTaBJineT 0,06—0,095 cen. 3ra aBTOMa- 
Tbi, AeficTByiomHe BcerAa 6e3 BbiAep>KKH BpeMeHH, He oôecnenHBaiOT 
cejieKTHBHOfi 3amHTbi, ecjm ohh ycTaHOBJieHbi b cera nocJieAOBa- 
TeJIbHO. 
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HeH36npaTejibHbie aBîOMaTbi, HanpHMep cepniî AB-H, Â-3100 
h Apyrne, oôecneHHBaiOT 3aiu,HTy ot kopotkhx 3aMbiKaHHH 6e3 
BbïAep^KKH BpeMeHH, a ot neperpy3KH c Bbi^epjKKoft BpeMeHH, 3 a- 
bhchmoh ot BeJiH^HHbi neperpy3KH. B KanecTBe npHMepa Ha pnc. 7 
npHBeAeHa cpeÆHaa xapaKTepncTHKa aBTOMaTa A-3120 c komôhhh- 
pOBaHHbiM pacuenHTeJieM. llpH neperpy3Kax KparaocTbio (1,3—10) 
/pacq .h cpaéaTbiBaeT TeruiOBoft pacuenHTejib (KpHBaaa). Ilpn KpaT- 
hocth TOKa ôojibineM 10 / paC ij. h cpaôaTbiBaeT sjieKTpoMarHHTHbiH 



Phc. 7. 3amHTHaH xapaKTepHCTHKa aBTOMaTa 
A-3120 c KOMÔHHHpOBaHHUM pacuenHTejieM 50 a, 
380 e 


pacuenHTeJib 6e3 BbiaepacKH BpeMeHH. IIpaKTHHecKH B03M0>KeH He- 
KOTopbiH pa3Ôpoc ycTaBOK ajieKTpoMarHHTHoro pacuenHTejiH 
(3aiHTpHXOBaHHaH oÔJiacTb 6). 3Ta B03M0>KHaH norpeiHHocTb, co- 
craBjiaiomafl aBTOMaTOB cepHH A-3100 15—30%, ÆOJi>KHa 6biTb 
yqTeHa npn Bbiôope ycTaBOK h corjiacoBaHHH xapaKTepHCTHK 
aBTOMaTOB. lloJiHoe BpeMH oTKJHoneHHH aBTOMaTa A-3100 npn cpa- 
6aTMBaHHH 3JieKTpoMarHHTHoro pacuenHTejiH cocTaBJiaeT okojio 
0,015 cetc (jihhhh a). JIhhhh e onpeÆeJiaeT BpeMa, HeoôxoÆHMoe 
ÆJia yaapa HKop h 3JieKTpoMarHHTHoro pacuenHTeJia no penne (no- 
pa^Ka 0,005 cçk ), nocJie nero OTKjnoneHHe aBTOMaTa êyaeT npo- 
AOjiHcaTbca He3aBHCHMo ot Toro, ôyaeT jih npoÆOJDKaTbca npoTena- 
HHe TOKa KOpOTKOrO 3 aMbIKaHHH. 

H3ÔHpaTejibHbie aBTOMaTbi THna AB-C, ÆeftcTByiomHe c Bbi^epjK- 
koh BpeMeHH npn neperpy3Kax h kopotkhx 3aMbiKaHHax, CHaô^eHbi 
cneunajibHbiMH nacoBbiMH MexaHH3MaMH, ÔJiaroAapa qeMy npn to- 
Kax, npeBbimaiomHx ycTaBKy cpaôaTbiBaHHH sjieKTpoMarHHTHoro 
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pacuenHTeJiH, hx OTKJimeHHe iipohcxoaht c BbiÆepxŒoft BpeMeHH 
0,25; 0,4; 0,6 ceK (b 3aBHCHMOcra ot 3a,naHHOH ycTaBKH). H 36 npa- 
TejibHbie xapaKTepHCTHKH, oôecne^HBaiomHe cejieKTHBHyio Tpex-^e- 
TbipexcTyneHqaTyio 3amHTy cera, HMeiOT TaioKe aBTOMaTbi cepnH 
AC h AM (pue. 8). 



Phc. 8. 3amHTHbie xapaKTepHCTHKH pac- 
uenHTejien aBTOMaTOB cep h h AC npH 
ycraBKe cpaôaTbraaHHa 2,2 / H om 


Rjik ocymecTBJieHHH 3amHra MHHHMaJibHoro HanpHJKGHHH, ot- 
KjiioqaiomeH aBTOMaT npn HC^esHOBeHHH hjih 3Ha*iHTejibHOM chhjkg- 
hhh Hanp^eHHH Ha ero aaxHMax, b aBTOMaTax MoryT ôbiTb aonoji- 
HHTejibHo ycTaHOBJieHbi MHHHMaJibHbie pacuenHTeJiH. MHHHMajibHbiô 
pacuenHTeJib OTKJiicmaeT aBTOMaT npn HanpH>K6HHH 40% HOMHHajib- 
Horo h MeHee; He OTKjno^aeT ero npn HanpH>KeHHH 50% HOMHHajib- 
•Horo h Bbime; ne TipenHTCTByeT py^HOMy B-KJHOTeHHio aBTOMaxa op»H 
HanpHJKeHHH 70% HOMHHaJibHoro h Bbirne. 

KoHTpOAbHbie ÔOtipOCbL 

1. Kanne ocHOBHwe ÆaHHbie xapaKTepH3yiOT miaBKHH npefloxpaHHTejib? 

2. KaK BblÔHpaeTCH HOMHHaJIbHHH TOK ÜJiaBKOH BCTaBKH? 

3. Kax oôecnenHBaeTCH cejieKTHBHocTb p&yx nocjieÆOBaTejibHo BKjiioHeHHbix 
npeAOxpaHHTejien? 

4. KaKHe pacuenHTejiH ycTaHaBjiHBaioT b aBTOMaTax? 

5. Hto TaKoe 3amHTHaq xapaKTepHCTHKa npeÆOxpaHHTejia hjih aBTOMaTa? 



fJIABA II 


nPMHUMn AEHCTBMfl M KOHCTPYKIlMfl PEJ1E 


§ 5. 06iUHe CBeAeHHji 

PeAe Ha3HBaiOTCH annapaTbi, 3aMbiKaK)mHe h pa3MHKaio- 
iUHe ajieKTpHHecKHe uenH hjih MexaHHaecKH B03aeHCTByK>m,He Ha 
BHK/HOHaTe/iH h apyrne KOMMyTauHOHHbie annapara ripa 3aaaHHOM 
3HaHeHHH napaMeTpoB, Ha KOTopbie ohh pearHpyiOT (cmia TOKa, Ha- 
npaweHHe, MoutHOCTb, aaBjieHHe, TeMnepaTypa h t. n.). 

Pejie ôbiBaiOT ajieKTpHHecKHe, cpaôaTbiBaiomHe ot B03aeftcTBHH 
ajieKTpHHecKHX napaMeTpoB (Toxa, HanpajxeHHH, mouihocth h t. n.), 
MexaHHnecKHe (pearupyioT Ha aaBJieHHe, cnopocTb HCTeneHHH jkha- 
kocth mm ra3a h t. n.), TeMnepaiypHbie, pearapyiomne Ha Bwae- 
aeHHe Tenaa. 

HaHÔojibiuee pacnpocTpaHeHHe b peaeftHoft 3amHTe aaexTpoyc- 
TaHOBOK nojiyHHJiH 9JieKTpHHecKHe peae. KoMnaexTbi onpeaeaeHHbix 
peae, aeHCTByromHx coBMecTHO, cocTaBjiaiOT ycTpoficTBa peaeftHofi 
3ailI,HTbI H aBT0M3THKH. 

SjieKTpHHecKHe peae BbinoaHHK)TCH raaBHbiM o6pa30M Ha aaexT- 
pOMarHHTHOM H HHÆyKUHOHHOM IipHHUHnaX. npHMeHHIOTCH T3XJXC 
MarHHToaJieKTpHHecKHe, noaapH30BaHHbie peae h peae, BbinojiHeH- 
Hbie Ha ajieKTpoÆHHaMHHecKOM npnHUHne. 

no Ha3HaHeHHK> peae b cxeM'ax ohh MoryT ôbiTb pa3aeaeHbi Ha 
ocHOBHbie, BcnoMoraTejibHbie h carHaabHbie (yxa3aTeabHbie). 

OcHOBHbie peae HenocpeacTBeHHo pearnpyiOT Ha H3MeHeHHe bo 3- 
aeftcTByiomHX napaMeTPOB, HanpHMep cnau Toxa, HanpH)xeHHH, 
MOIUHOCTH H T. n. 

BcnoMoraTejibHbie peae ynpaBaHKvrca apyrHMH peae h Bbinoa- 
HHK5T T3KHe (J)yHKUHH, KaK BBeaeHHe BblAepjKKH BpeMeHH, pa3MHO- 
*eHHe wHCJia xoMaHa (cnniaaoB) ochobhhx peae, nepeaaaH xoMaHa 
OT OaHHX pejie K apyrHM, IIOBbUHeHHe MOIUHOCTH KOHTaKTOB, B03- 
aeftcTBHe Ha BbixaioHaTeaH, BionoaeHne carHaaoB h ap. 

CnrHaJibHbie (yKa3aTejibHbie) peae 4)nxcHpyx)T aeftcTBHe 3a- 
lUHTbl H ynpaBJIHIOT CBeTOBbIMH H 3ByKOBbIMH CHTHaJiaMH. 
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Bce pejie HMeiOT 0Ô5i3aTeJibH0 jxbb. ocHOBHbix opraHa: Bocnpn- 
HHMaiOmHft H HCnOJIHHTeJIbHblH. 

BocnpHHHMaioiuHH opraH cpaôaTbiBaeT npn H3MeHeHHH CBepx 
onpe^eJieHHbix npe^ejiOB B03ÆeftcT,Byiomero Ha pejie napaMeTpa h 
nepe3 HcnojiHHTejibHbift opraH ocymecTBjiaeT oTKjnoneHHe BbiKjnona- 
TejiH hjih Apyroro KOMMyTauHOHHoro annapaia, 3anycK apyroro 
pejie hjih no^any cnrHajia. 

KpoMe Toro, HeKOTopbie pejie HMeiOT opraH 3aMe;*JieHHH hjih 
BblAep^KH BpeMeHH. 

B 3aBHCHM0CTH ot B03ÆencTByiomero Ha peJie napaMeTpa 3JieK- 
TpHnecKHe peJie ôbiBaiOT TOKOBbie, Hanpn>KeHHH, moiuhocth, conpo- 
THBJieHHH H HaCTOTbl, a B 3aBHCHMOCTH OT XapaKTepa H3MeHeHHH 
B03,neHCTByiomero napaMeTpa pejie AejiHTcn Ha MaKCHMajibHbie h 
MHHHM aJIbHbie. 

MaKCHMajibHbie pejie cpaôaTbraaiOT, Korjja 3HaneHHe B03ÆeftcT- 
Byiomero napaMeTpa, HanpHMep chjih TOKa hjih Hanpn>KeHHH, npe- 
bocxoaht 3aAaHHoe, a MHHHMaJIbHbie — Kor^a 3HaneHHe B03ÆeficT- 
Byiomero napaMeTpa cHHJKaeTca nume 3aÆaHHoro. 

ITo cnocoôy BKjnoneHHH pejie agjihtch Ha nepBHHHbie, y KOTopbix 
BOcnpHHHMaioiuHH opraH BKjnonaeTcn HenocpeACTBeHHo b uenb 3a- 
in,Hin,aeMoro ajieMeHTa, h BTopHHHbie, y KOTopbix BocnpHHHMaiomHH 
opraH BKjnonaeTCH nepe3 H3MepHTeJibHbie TpaHC(})opMaTopbi TOKa h 
HanpajKeHHH. 

flo cnocoôy B03ÆeftcTBHH Ha BbiKjnonaTeJib pejie ôbiBaiOT: npn- 
Moro ÆeHCTBHH, y KOTOpblX HCnOJIHHTeJIbHblH opraH MeXaHHHeCKH 
B03AeôcTByeT Ha BbiKJnonaTeJib hjih apyroft KOMMyTauHOHHbift anna- 
paT, h peJie KocBeHHoro ÆeftcTBHH, y KOTopbix HcnojiHHTejibHbiô 
opraH TOJibKO ynpaBJineT uenbio BcnoMoraTejibHoro HCTOHHHKa one- 
paTHBHoro TOKa. 

Hanôojiee ninpoKo ncnojib 3 yiOTCH ÆBe rpynnbi pejie: 

BTopHHHbie pejie KocBeHHoro jieü ctbhh, Kyjxs. bxojjht npanrane- 
ckh Bce THnbi pejie: TOKa, HanpjDKeHHH, moiuhocth, conpoTHBJieHHH, 
nacTOTbi — KaK MaKCHMajibHbie, TaK h MHHHMaJIbHbie; 

BTopHHHbie pejie npaMoro aghctbhh — peJie MaKCHMajibHoro TO¬ 
Ka H MHHHMaJIbHOrO HanpHJKeHHH, AeHCTByiOmHe MrHOBeHHO h c 
BbiuepjKKoft BpeMeHH. 3th pejie BknojiHHiOTCH Ha ajieKTpoMarHHT- 
hom npHHunne h BCTpaHBaiOTCH b npHBOAbi BbiKjnoqaTeJien h bbto- 
MaTOB. 


§ 6. ÏMnw aneKTpoMarHHTHux pene h mx 
xapaKTepMCTMKM 

B peJieftHOH 3amHTe, 3JieKTpoaBTOMaTHKe h btophhhmx 
uennx mnpoKO Hcnojib3yiOTCH sjieKTpoMarHHTHbie pejie, ÆefïcTBHe 
KOTOpblX OCHOBaHO Ha SJieKTpOMarHHTHOM npHHUHne. 

CymecTByeT Tpn ocHOBHbix Tnna sjieKTpoMarHHTHbix pejie 
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(pnc. 9) : c BTHrHBaiomHMca aicopeto, KJianaHHoe (hjih c noBopoTHbiM 
HKopeM) h c noirepeaHbiM ÆBHJKeHHeM HKopa. 

Ha3HaMeHne ÆeiaJiefi b yKa3aHHbix Tpex ranax peae oÆHHaKO- 
Boe, Ka*Aoe peae coctoht H3 ajieKTpoManiHTa 1 c pacnojioweHHo» 
Ha H CM OÔMOTKOH 7, nOJBHWHOrO HKOpa 2, K0HT3.KT0B 3 (HenoÆBHJK- 
hux) h 4 (noÆBHXHbix), npoTHBOÆeâcTByiomefi npyjKHHH 5 h ynopa 
6, onpeaeaaiomero HaaaJibHoe nojioîKeHHe HKopa. 

FIpoxoflHmHH no oômotkc ajieKTpoMarHHTa tok I co3ÆaeT Mar* 
HHTHblH nOTOK <I>, 3aMWKaK>mHHCH Hepe3 SJieKTpOMarHHT, HKOpb H 
B03flyiIIHbIH 3a30p l. npH 3TOM B03HHK3eT SJieKTpOMarHHTHaH CHJia 
npHTHWeHHH F 9 . 



Phc. 9. OcHOBHbie ranu 3-ieKTpoMarHHTHbix peae: 

a — c BTflrHBaiomHMCH BKopeM; 6 — c noBopombiM HKopeM; e — c nonepenHbiM abiî- 

HCeHHeM BKOPH 


npH OTcyTCTBHH TOKa b pejie Ha HKOpb ^eHCTByeT ycHJine npy- 
JKHHbi 5 h oh HaxoAHTCH Ha ynope, KaK yKa3ano Ha ipnc. 9, npn 
3TOM KOHTaKTH 3 peJie pa30MKHyTbI. 

Rjin Toro HTOÔbi pejie cpaéoTajio h 3aMKHyjio cboh KOHTaKTbi, 
Heoôxo^HMO nepe3 oÔMOTKy pejie nponycTHTb tok, cHJia KOToporo 
/ TaKOBa, hto uojx ero bo3Æ6hctbhgm b MarHHTonpOBO^e pejie B03- 
HHKaeT MaTHHTHblH nOTOK O, AOCTaTOHHblH ÆJIH C03AaHHH npuTHrH- 
Baiomero ycnjiHH F Qi paBHoro hjih ôojibiuero ycnjiHH npoTHBO^eft- 
cTByiomeH npyxcHHbi. 

CHJia npHTH^KeHHH Fq, ^eHCTByiomaH Ha HKOpb, npHMo nponop- 
UHOHajibHa npoH3BeAeHHio KBa^paia chjih TOKa / 2 , npoxo^nmero 
no oÔMOTKe pejie, Ha KBa^paT HHCJia bhtkob w 2 h oôpaTHO nponop- 
UHOHajibHa KBaiipaTy paccTOHHHH l 2 HKOpn ot MarHHTonpoBOAa 
(sjieKTpOMarHHTa) h ajih pejie, H3o6pa>KeHHbix Ha pnc. 9, a h 6 
cnpe^eJiHeTCH (J)opMyjioH 




( 14 > 


i\ae k — K03(J)(J)Hi;HeHT nponopijHOHajibHOCTH. 
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Pe.ne h npHÔopbi Ha sJieKTpoMarHHTHOM npHHimne MoryT npH- 
MeHHTbCH KaK Ha nOCTOHHHOM, TaK H Ha nepeMeHHOM TOKe. 

npn BKrtioHeHHH oômotkh arteKTpoMarHHTHoro perte b uenb nepe- 
MeHHoro TOKa CHrta npHTHîKeHHH HKopa TaKJKe ôyneT nepeMeHHOH 



Phc. 10. H3MeHeHHe MarHHTHoro no- 
TOKa d> b MarHHTonpoBOÆe h chjim 
npHTHJKeHHH F B HKOpn npH BKJIKDMe- 
hhh ajieKTpoMarHHTHoro pejie Ha ne- 
peMeHHoe HanpaJKeHHe 


Phc. 11. SjieKTpoMarHHTHoe pe- 

JI6 C nOBOpOTHUM HKOpeM c KO- 
p0TK03aMKHyTbIM BHTKOM (3Kpa- 
HOM) 


H ÔyrteT H3MeHHTbCH C rtBOHHOH HaCTOTOÔ (pHC. 10) OT HyrtH flO MaK- 
CHMartbHoro 3 HaweHHH F 3 . EcrtH ycHrtHe nporaBo;ieHCTByiomeH npy- 
>KHHbi paBHO F n , to HKopb perte b TeneHHe BpeMeHH t\ ôyaeT npHTH- 
HyT, TaK Kan ycHrtne F a ôortbuie, neM F n , a b TeneHHe BpeMeHH t 2 
6yAeT OTXOAHTb noa ÆeftcTBHeM npyxHHbi, TaK KaK b sto BpeMH F n 

ÔOrtbUie, HeM F a , H TaK ÔyneT nOBTOpHTbCH C ÆBOHHOH H3CTOTOH TOH 
ceTH, Ha KOTopyio BKrtioqeHO perte. CrteAOBaTertbHO, npn nacroTe 
50 eq BHÔpauHH HKopa (h BMecTe c hhm koht3ktob perte) ôyaeT 
npoHcxoAHTb c nacTOToft 100 pa3 b ceKyHrty; sto yxymuaeT paéoTy 
K0HT3KT0B, Bbi3biBaeT hx no,aropaHHe h C03rtaeT HenpHHTHoe ryjie- 
HHe perte. 

Xlrta CHHHteHHH BHÔpauHH Ha nacTb nortioca arteKTpoMarHHTa 
Haca*HBaK)T Me^HblH KOpOTK03aMKHyTbfH BHTOK, Ha3bIBaeMbIH 3Kpa- 
hom (pnc. 11). Brtarortapa axpaHy MarHHTHbift noTOK, co3ÆaBaeMbM 
tokom, npoxortHuiHM no oÔMOTKe perte, pacmenrtHeTca «a ü,Ba hoto- 
Ka: Oi, KOTopbift npoxort'HTnepe3 Ty qacTb MarHHTonpoBOAa, Ha koto- 
pyro HaaeT anpaH, h CD;), HAymHH nepe3 ceweHHe MarHHTonpoBO/ia 6e3 
SKpaHa. FIotokh <Di h <D 2 cjiBHHyTU Mextny coôoh no BpeMeHH na 
HeKOTopbiô yrort (pnc. 12). Ka>K.n,biH noTOK <Di. h ® 2 6yn,eT co3rt,a- 
B3Tb CHrty npHTHJKeHHH HKOpH COOTBeTCTBeHHO Fg\ H F a2 . 

B pe3yrtbTaTe cyMMapHaa CHrta npHTHJKeHHH F a . cyM , paBHaa 
Fgi + F a 2 , éyaeT HMeTb 'MeHbiUHe KOrteôaHHa, 'neM b perte ée3 SKpaHa, 
h Bceraa npeBbiuiaTb npoTHBOAencTByiomyio CHrty npyaŒHbi F n . 

JXjin TOrO HTOÔbl perte 3aMKHyrtO K0HT3KTH, HeOÔXOÆHMO, htoôh 
HKO pb npHTHHyrtCH K SJieKTpOMarHHTy. 3T0T MOMeHT Ha3blBaeTCH 
MOMemoM cpaôaTbieanuH peAe, a HaHMeHbuiHH tok, npn kotopom 
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pejie cpaôaTbiBaeT, Ha3biBaeTCH tokom cpaôaTbiôaHUH peAe h oôo- 
3HanaeTCH / cp . 

Tok cpaôâTbiBaHHH MO>KeT ôbiTb onpe^ejîeH H 3 paHee npHBeAeH- 
hoh (J)opMyjibi ( 14 ): 

r, kI 2 WÎ 


rjxe b MOMeHT cpaôaTbiBaHHH pejie 
F 9 == 7 7 n > ^ ^ = A:p> 

Tor^a »MeeM _ 

/cp = l/ (15) 

r kw* 

Ilocjie cpaôaTHBaHHH peae aKopb 
npHTarHBaeTCfl k aaeKTpoMarHHTy h 
B 03ayiUHbIÔ 3a3op (paCCTOHHHe l Ha 
pnc. 9, a h 6) yMeHbiuaeTCH. CaeaoBa- 
TejibHO, aaa y^epHtaHHH HKopa b cpaôo- 

T3HHOM ÜOJIOJKeHHH HyîKeH MeHbUIHH 

tok, aeM aaa cpaôaTbiBaHHH peae, TaK 
Kan 3a3op craa MeHbiue. 

Ecjih y cpaôoTaBiuero peae CHH5KaTb 
CH^y TOKa, TO H npH MeHbUieH BejJHWHHe 
3a3opa l HacTynHT TaKOH momcht, KOHeaHO npn MeHbuieM TOKe, aeM 
tok cpaôaTbiBaHHH, KOT^a npoTHBoaeHCTByiomaa CHJia F n CTaHeT 
ôojibiue, aeM CHJia npHTaxeHHa F a , h peae BHOBb BepHeTca b hcxoæ- 
Hoe noao*eHHe, pa30MKHyB cboh KOHTaKTbi. 3 tot momcht Ha 3 biBaeT- 
ca MOMenroM 603epaTa peAe, a HaHÔoabiiiHH tok, npn kotopom npo- 
HexoflHT B03BpaT peae, Ha3biBaeTca tokom eo3epara h o6o3HaaaeT- 
ca I B . 

OTHomeHHe TOKa B03BpaTa k TOKy cpafiaraBaHHa ka3HBaeTca 
KOdtptpuUfUeHTOM eosepüTa h o6o3HaaaeTca k B 

(16) 

'Cp 

Pejie, npHBe^eHHbie Ha pnc. 9, cpaôaTbiBaioT npn yBejiHneHHH 
TOKa, npoxoÆflmero b oômotkc ipejie. Tanne ipejie Ha3biBaioTCH peAe 
yeeAUHenuH tokcl (HanpHHœHHH) hjih peAe rom (HanpjDKeHHH) 
MaKCHMaJIbHOe. 

y pejie MaKCHMajibHbix tok (HanpHHceHHe) cpaôaTbiBaHH h 6ojib- 
nie TOKa (HanpH)KeHHH) B03BpaTa, noaTOMy K03(j)(j)HimeHT B03BpaTa 
y 3 thx peJie Bcer^a MeHbiue e^HHHUbi. 

SjieKTpoMarHHTHbie pejie 3 thx tkq KOHCTpyKiiHH MoryT paôoTaTb 
c HopMajibHo npHTHHyTbiM HKopeM. B 3 thx cjiyqanx oÔMOTKa pejie 
nocTOHHHO oÔTenaeTCH tokom Tanofi BejiHHHHbi, npn KOTOpofi CHJia 
F q npeBbimaeT ycnjiHe npy>KHHbi F n h hcxoahmm paôonHM nojio>Ke- 


?* <Pl 


■fgj 
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Phc. 12. H3MeHeHHe Mar- 

HHTHblX nOTOKOB B MârHH- 
TonpoBoae h chji npHTH^e- 
HHH HKOpa y SJieKTpOMar- 
HHTHOTO pejie C KOpOTKO- 
33MKHyTbIM BHTKOM (3K- 
paHOM) 
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HHeM pejie HBjineTCH nojioHceHHe, npn kotopom HKOpb npHTHHyT k He- 
T10ÆBH)KH0My CepÆeHHHKy H CBH3âHHbIH C HHM K0HT3KT pa30MKHyT. 

Pejie cpaôaTbiBaeT, Koraa tok b oÔMOTKe yMeHbiiiaeTCH jio Bejm-* 
HHHbl, npH KOTOpOH jF 8 CT3H0BHTCH MeHbUie yCHJIHH npOTHBOA^HCT- 
Byiomeft npy^KHHbi F n . HaHÔojibman BejiHHHHa SToro TOKa Ha3bi- 
BaeTCH tokom cpaôaTbieciHUH. Pejie B03BpamaeTCH b HcxoAHoe noJio- 
^KeHHe, eCJIH TOK B OÔMOTKe BHOBb B03paCTeT H F q npeBbICHT F n . 

Tanne pejie, cpaôaTbiBaiomHe npH yMeHbineHHH TOKa b oômot- 
Kax, Ha3biBaioTCH peAe yMenbuieHun tokci (HanpHxœHHfl) hjih peAe 
TOKa (HanpnxceHHH) MUHUMŒAbHoe . 

y pejie MJiHHMaJIbHHX TOK CpaÔaTbIBaHHfl MeHbUie TOKa B03- 
BpaTa, nosTOMy K03(})(})HiuieHT B03BpaTa y sthx pejie Bcer^a ôojibme 
eAHHHUbl. 

Pejie MaKCHMajIbHbie C BTHTHBaiOmHMCH H nOBOpOTHblM BKOpeM 
HMeiOT ôojiee hh3khh Koac^HijHeHT B03BpaTa (He ôojiee 0,5) y pejie 
c nonepe^HbiM ABHxœHHeM HKopH* HMeiOT K03(j)(})HitfïeHT B03BpaTa 
^ojiee BbicoKHH (ao 0,8—0,85). 

KaK cjieAyeT H3 BHpanœHHH (15), tok cpaôaTbiBaHHH pejie mo>k- 
ho H3MeHHTb TpeMH cnocoôaMH: 

H3MeHeHHeM HaTHH^eHHH npOTHBo^eficTByiomeH npyxcHHbi F n : 
neM CHJibHee HaraHyTa npyxŒHa, TeM ôojibme tok cpaôaTbiBaHHn; 

H 3 MeHeHHeM HaqajibHoro paccroHHHH l (pHc. 9 , a h 6 ): neM 
<5oJibiiie 1 , TeM ôojibine / cp , h HaoôopoT; 

H3MeHeHHeM HHCJia BHTKOB OÔMOTKH pejie w: HeM ÔOJIbUie W, TeM 
MeHbUJHH TOK HyHCeH AJIH C03ABHHH CHJIbl F di AOCTaTOHHOH AJIH IIpe-> 
O^OJieHHH' yCHJIHH npy)KHHbI F u , h HaOÔOpOT. 

B sjieKTpOMarHHTHhix pejie HanôoJiee H.acTO npHMeHHioTCH nep* 
bhh h TpeTHH cnocoôu peryjiHpoBaHHH, TOKa cpaôaTbiBaHHH pejie. 
Tok cpaôaTbiBaHHH, HacTpoeHHbift iHa pejie, Ha3braaeTCH ero yc- 
T3BK0H. 

PeJie, ycTaBKy KOTopbix b aKcnjiyaTauHH npnxoAHTCH peryjiHpo- 
fîaTb H H3MeHHTb, CHa6)KaiOT IHKaJIOH C HaHeCeHHblMH yCTaBKaMH. 

§ 7. KoHCTpyioiMM aneKTpoMarHMTHbix pene 
npsiMoro AeftcTBMsi 

npH -nOMOmiH BTOpHHHblX peJie npHMOrO AeHCTBHH ocy- 
mecTBJineTCH AOCTaTOHHO npofCTaa 3am«Ta, He Tpeôyioman aoiioji- 
HHTejibHoro HCTOHHHKa onepaTHBHoro TOKa. 3 th pejie uinpOKO npH- 
MeHHioTCH ajih 3amHTbi ABHraTejieft, TpaHC(J)opMaTopoB, ceTeô h 
noACTaHijHH HainpHHceHHeM &o 110 kô. PeJie noTpeÔJiHioT MomHOCTb 
okojio 50 ea, hto b pn^e cjiynaeB orpaHHHHBaeT hx npHMeHeHHe. 

npHHUHIIHaJIbHaH exeMa BKJIIOHeHHfl BTOpHHHOrO TOKOBOrO pejie 
npHMoro aghctbhh AaHa Ha pHC. 13. OÔMOTKa pejie 3 noÆKjnoneHa 
KO BTOpHHHOH OÔMOTKe TpaHC(})opMaTOpa TOKa 5 H nOSTOMy OÔTe- 
KaeTCH 3HaHHTeJIbHO MeHbUIHM TOKOM, HeM IiepBHHHOe pejie, H H30JIH* 
pOBaHa ot BbicoKoro Hanpn>KeHHH. 
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npH yBejiH^eHHH TOKa b oÔMOTKe pejie æ o TOKa cpaôaTbiBaHHH 
BKopb 4 BTHTHBaeTCB h, yAapnn y^apHHKOM 2 b 3amejiKy 1 , otkjho- 
qaeT BbiKjnoqaTejib. 

Ha pHC. 14 noKa3aHO BTopHHHoe pejie MaKCHMaJibHoro TOKa npn- 
Moro AeôcTBHB THna PTB, KOTOpoe BCTpaHBaeTCH b pyHHwe npn- 
BOAbi BbiKJiioqaTejieH h noaTOMy Ha3biBaeTCH BCTpoeHHbiM. 



Phc. 13 . npHHuwiHajibHaH cxeMa bkjikd - Phc. 14 . BTOpHHHoe pejie MaKCHMajib- 
^eHHH BTOpHqHoro pejre MaKCHMajibHo- Horo TOKa THna PTB 

ro TOKa npHMoro ashctbhh 


Pejie PTB, npe^cTaBjiHiomee coôoh pejie c BTarHBaiomHMCH 
HKOpeM, COCTOHT H3 OÔMOTKH 3 C OTBeTBJieHHHMH AJIH H3MeHeHHH 
TOKa cpaôaTbiBaHHH, BbiBe^eHHbiMH Ha nepeKjuoqaTejib 13 , cep nev- 
HHKa 4 c y^apHHKOM 2 ; HenoÆBH)KHoro nojuoca 1 ; npyHŒHbi 11 , ko- 
Topaa BHH3y CBH3aHa c cep^eHHHKOM, a BBepxy ynnpaeTCH b cto- 
nopHoe KOJibiio 12 y^apHHKa; qacoBoro MexaHH3Ma 6 b KOJKyxe 5 , 
HaCOBOH MexaHH3M CBH33H C CepÆeHHHKOM THTOH 10 . 

Pejie HMeeT orpaHHHeHHO 3aBHCHMyio ot KparaocTH TOKa Bbi- 
nepxzKy BpeMeHH. TpacjjHHecKoe H3o6pa>KeHHe stoh 3aBHCHMOCTH 
npHBe^eHO Ha pnc. 15. 

ripH TOKaX B pejie MeHbUIHX 3/ cp BbI^ep>KKa BpeMeHH 3aBHCHT ot 
chjiw TOKa: neM 6ojibme tok, TeM MeHbrne BpeMH achctbhh pejie. 
3 ra qacTb xapaKTepHCTHKH Ha3biBaeTCH 3 aeucuMoü . 
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npH TOKax ôojibiue 3/ cp pejie AencTByeT npanranecKH c HeH3- 
MeHHOH BbIAep>KKOH BpeMeHH, nOSTOMy 3Ta qaCTb xapaKTepncTHKH 
Ha3biBaeTCH He3aeucuMoü. 

npH TOKax MeHbiiiHx 3/ cp npyacHHa 11 (cm. pnc. 14) He c>kh- 
MaeTCH, noaTOMy cepAenHHK nocTeneHHo BTnrHBaeTCH b KaTyniKy, 



PhC. 15. 3aBHCHMOCTb BblAepHCKH BpeMe- 
hh pejie PTB ot KpaTHocTH TOKa 


TaK KaK MTHOBeHHOMy ABH- 
TKemiK) BBepx cepAenHHKa 4 
COBMeCTHO C yAapHHKOM 2 
npennTCTByeT nacoBon Me- 
xaHH3M, oôecneqnBaiomHH 
3 âBHCHMyK) nacTb xapaK- 
TepncTHKH. no HCTeqeHHH 
BbIAep>KKH BpeMeHH cep- 
Ae^HHK 4 h yAapHHK 2 no- 

JiyqaiOT B03M0>KH0CTb CBO- 
ÔOAHOrO ABH>KeHHH, BCJieA“ 
CTBHe nero yAapHHK, c ch- 
jioh yAapHB no pbinary 15 
OTKJiionaiomero BajiHKa 14 , 
ocBoôo^AaeT MexaHH3M 


BbiKJiionaTeJiH. 

npn TOKax ôojibiue 3/ cp cepAenHHK 4 MrHOBeHHO BTHrnBaeTCH h 
c>KHMaeT npy>KHHy 11 , KOTopan TOJiKaeT yAapHHK; ôjiaroAapn STOMy 
oôpa3yeTCH He3aBHCHMan nacTb xapaKTepncTHKH. 

BbiAep^Ka BpeMeHH H3MeHneTCH pbinaroM 7, CBH3aHHbiM ne- 
pe3 njiacTHfïy 5 c ycTaHOBOHHbiM bhhtom 9 . 

Pejie HMeeT uiKajiy ycTaBOK TOKa opaôaTbiBaHHH 5, 6, 7, 8, 9 
h 10 a. 

Pejie MaKCHMajibHoro TOKa MTHOBeHHoro achctbhh PTM ycTpoe- 
ho aHajiornnHO pejie PTB, ho He HMeeT nacoBoro MexaHH3Ma, uiKajia 
ycTaBOK pejie PTM: 5, 7, 9, 11, 13 h 15 a. 

Ha pnc. 16 noKa3aHO ycTpoHCTBo BCTpoeHHoro pejie MHHHMajib- 
Horo HanpnHceHHH rana PHB. Pejie HMeeT oÔMOTKy 1 , nocTOHHHO 
HaxoAHmyiocH noA HopMajibHbiM Hanpn>KeHHeM, BCJieACTBHe nero 
cepAenHHK 4 npHTHHyT k HenoABH>KHOMy nojuocy 2. 

npy>KHHa 8 , CBH3aHHaH c yAapHHKOM 5 , c>KaTa h yAepacHBaeTcn 
CHCTeMoft pbinaroB 7. npy>KHHa 3 pacTHHyTa h thhct cepAenHHK 
BHH3. 

npH noHH>KeHHH HanpnHceHHH ycHAHe sjieKTpoMarHHTâ CHiOKa- 
eTcn h, KorAa oho CTaHOBHTcn MeHbrne HaTnaceHHH npyncHHbi 3, cep- 
A6HHHK noA AeftcTBHeM npy>KHHbi 3 onycKaeTcn; .npn stom cncTôMa 
pbinaroB 7 ocBo6o>KAaeT npyncHHy 3, nocjie nero yAapHHK 5 noA Aeft- 
CTBHeM npy>KHHbI 8 ABHJKeTCH BBepx H npOH3BOAHT OTKJIIOHeHHe Bbl- 
KJnonaTejin c BpeMeHeM, onpeAeJineMbiM nacoBbiM MexaHH3MOM 6 
(b npeAejiax 0—5 ce/c). 

Pejie PH OTJwnaeTCH ot pejie PHB OTcyTCTBHeM MexaHH3Ma 
BbIAep>KKH BpeMeHH. 
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Æpyran kohctpykijhh pejie MTHOBCHHoro jxe hctbhh rana PTM, 
npHMeHneMoro b npHBOÆax 11U1K, n*pHBeAeHa Ha pnc. 17. Ha Kapxa- 
ce 10 pacnoJio>KeHa oÔMOTKa pejie 7. BHyTpn KapKaca ycTaHOBJieHa 



Phc. 16. BcTpoeHHoe pejie MHHHMajibHoro Hanpn^eHHH 
npHMoro AeftcTBHH THna PHB 


jiaTyHHan rHJib3a 5, yKpenjieHHan b onpaBe 2 , KOTopan KpenHTCH 
k HH>KHeft nojiKe 6 npHBo.ua IIHIK. 

BHyTpn rnjib3bi noMemaeTCH TpyônaTbiH cepAenHHK 4 , coe^HHeH- 
Hbift c bhhtom 3 . B BepxHeft nacra rHJib3bi yKpenjieH don 9, b oTBep- 
CTHe KOToporo npoxo^HT ôoex 5, onnpaHCb CBoeft tojiobkoh Ha xpan 
OTBepCTHH CTOna. 
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PeryjiHpOBaHHe TOKa cpaôaTWBaHHH pejie PTM npoH3BOAHTCH 
H3MeHeHHeM Ha^ajibHoro paccTOHHHH / H Me>KAy CTonoM h cepAC^Hn- 
kom nepeMemeHHeM BHHTa 3 , KOTopbift 3aKpenjineTCH raHKon 1 . 

npH yBejmqeHHH TOKa b oÔMOTKe pejie Bbirne TOKa cpaôaTbma- 
hhh cepAe^HHK npHTBrHBaeTCH k CTony 9 h y^apneT no AHCKy 6oft- 
Ka 5, KOTOpbiH BMecTe c cep^eqHHKOM noAHHMaeTCH h CBoefl 
roJiOBKoft nOBOpannBaeT om/uonaiomyio njiaHKy npnBOAa. 


r J 



PHC. 17. yCTpOHCTBO 
pejie PTM, BCTpaHBa- 
eMoro b npHBOA UIFIK 



PHC. ,18. yCTpOHCTBO OTKJHO- 
qaK>mero sjieKTpoMarHHTa 
npHBOAa Ilino H BKJIKDMaK)- 
mero ajieKTpoMarHHTa npH- 
BOAa UIFIK 


Ha pnc. 18 npnBeAeHa KOHCTpyKixnH OTKJiioqaiomero ajieKTpoMar- 
HIITa npHBOAOB Ilino H UinK. SjieKTpOMarHHT COCTOHT H3 oômot- 
kh 11 , pa3MemeHHoft Ha Kapnace 10 , KOTopbift pacnojioxœH MeiKjxy 
BepxHeft nojiKoft npnBOAa 9 h HHJKHeft nojiKoft 14 . 

BHyTpn Kapnaca, Ha rnjib3e 7 ynpenjieH CTon S, rHJib3a yjxepyKu* 
BaeTCH manôoft 4 , KOTopan KpennTcn k HHJKHeft nojiKe npnBOAa 14 
(J)aCOHHOH UiaHÔOH 2 H BHHTaMH 3 . 

TpyônaTbiH cepAeHHHK 13 hhhœhm kohaom onnpaeTcn Ha 
BTyjiKy 7, yKpenjieHHyio noA maftôy 2 \ cepAenHHK 13 npn cpaôaTbi- 
BaHHH nepeMemaeT BBepx ahck 12 c ôohkom 6 , cboôoaho bhchiahm 
B OTBepCTHH CTona. 

npn cpaôâTbiBaHHH ôoen yAapneT no oTKjnonaiomeH njiaHKe npn- 
BOAa. BHyTpn cepAenHHKa 13 HaxoAHTCH KHonna 5 ajih pyqHoro ot- 
KjuoneHHH, npn Ha>KaTHH Ha Hee CHH3y OHa noAHHMaeT ôoen n npo- 
H3BOAHT OTKJIJOqeHHe. 
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§ 8. BTopMMHbie dneiapoMarHHTHbie pene TOKa 
h Hanpji>KeHMji KOCBeHHOrO AettcTBMii 

Biopn^Hbie pejie KOCBenHoro Ae hctbhh hbjihiotch ochob- 
hhm thtiom pejie h nojiyqHJiH uinpoKoe npHMeHeHHe b peJieHHOH 3a- 
mHTe H aBTOMaTHKe. 

Ha pHC. 19 noKa 3 aHa np«H- 
UHnnajibHaH cxeMa BKJiioqeHHH 
BTopnqHoro pejie MaKCHMaJibHO- 
ro TOKa KocBeHHoro a^hctbhh Ha 
onepaTHBHOM iioctohhhom TOKe. 

Pe/ie 4 npn cpaôaTbiBaHHH 3a- 
MblKaeT CBOH KOHTaKTbl H npOH3- 
BO^HT OTKJIJO^eHHe BbIKJIKDHaTeJIH 
qepe3 cneixnajibHbfH oTKJnoqaio- 
IUHH SJieKTpOMarHHT 3 , OÔMOTKy 
KOTOporO Ha3bIBaiOT KaTyiHKOH 

oTKJiioqeHHH (KO). 

MomHOCTb KOHTaKTOB noAÔn- 
paeTCH TOJIbKO no yCJIOBHHM 3a- 
MbiKaHHH ixenu 3JieKTpoMarHHTâ 
3 , a pa3MbiKaHHe ee npoH3BOAHT- 
Cfl ÔJIOKHpOBOqHblM KOHTaKTOM 

1—2 BbiKjiioqaTejiH. Bjiokhpo- 
BO^HblH KOHTaKT pa3MbIKaeTCH 
npn OTKJiioqeHHH BbiKjnoqaTejin 
paHbine KOHTaKTOB pejie. 

BTopnqHbie pejie TpeôyioT 
AAH CBoero AencTBHH He3Haqn- 
TejibHyio MomHOCTb h noaTOMy 
BbinOJIHHIOTCH AOCTaTO^HO TOqHblMH H qyBCTBHTeJIbHblMH npn He- 
ôojibiiiHX pa3Mepax. 

npHMeHeHne pejie KocBeHHoro aghctbhh TpeôyeT HCTOHHHKa one- 
pâTHBHoro TOKa h 3 aTpaT KOHTpojibHoro Kaôejin Ha oô^beAnHeHne 
uenefl pejie h sjieKTpoMarHHTa c HCToqHHKOM TOKa. 

MrHOBeHHoe TOKOBoe pejie Tnna 3T-520 c none- 
peqHbiM aBHX ceHHeM HKopn noKa3aHO Ha pnc. 20, a ero cxeMa co- 
eAHHeHHH Ha pnc. 21. 

PeJie coctoht H3 SAeKTpoMarHHTa 1 g nojiyoÔMOTKaMH, pacnojio- 
HceHHbiMH Ha HHH<HeM h BepxHeM nojnocax; HKopn 3 h noABH>KHoro 
KOHTaKTHoro MOCTHKa 14 , xcecTKo 3aKpenjieHHbix Ha och 4 , npyxui- 
Hbi 12 , peryAHpoBoqHoft iwiobkh 10 c yKa3aTejieM 9 aah H3MeHeHHH 
ycTaBKH pejie no uiKajie 5 h ynopHbix bhhtob 2, cjiyjKamnx aah (J)hk- 
caixHH HaqaAbHoro h KOHeqHoro nojioxœHHH HKopn; HenoABH>KHbix 
KOHTaKTOB 13 (BepXHHX — 3aMbIKaK)mHX H HH>KHHX — pa3MbIKaiO- 
mnx), yKpenjieHHbix Ha njiacTMaccoBbix KojioAKax 6 h HMeiomnx 
ynopbi 5 . 



Phc. 19. ripHHUHnHâJibHâH cxeMa 

BKJIKDMeHHH BTOpHMHOrO peJie 
MâKCHMâJIbHOrO TOKa KOCB 6 HHO- 
ro AeHCTBHH 
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npy>KHHa 12 CBH3aHa c pery^HpoBOMHoft rojiOBKoft 10 noBO^KOM 
11 . PeryjiHpoBO'iHaB rojiOBKa yKpenaeHa Ha CTOHKe 7. 

Pejie cpaôaTbiBaeT, Koi\na tok b oÔMOTKax pejie ôojibuie hjih pa- 
BeH TOKy cpaôaTHBaHHH, npn stom HKopb BTHrHBaeTCH no;i nojnoca 
h, npeoflOJieBaH conpoTHBJieHHe npy>KHHbi 12 , noBopaanBaeTCH no 



HaCOBOH CTpe^Ke. MoCTHK 14 pa3MbIKaeT HHJKHHe KOHTaKTbl H 3aMH- 
KaeT BepxHHe. 

Ko3(J)(J)iHUHeHT B03BpaTa pejie Æ B =0,85 — æjih pejie MaKCHMajib- 
HblX H ^b= 1,2 — flJlH pejie MHHHMa./IbHbIX. 

YcTaBKa pejie H3MeHaeTca njiaBHo 3aTa>KKon npywnHbi 12 yxa- 
3aTejieM, nepeÆBnraeMbiM no uiKaae. Ilpn nepeMemeHHH yKa3aTejia 
H3 KpaftHero JieBoro nojio>KeHHa b xpanHee npaBoe tok cpaôaTbiBa- 
hhh yBejiHHHBaeTca b Ana pa3a. 

flonoaHHTejibHaa peryjiHpoBKa npe.nycMOTpeHa npn coeAHHeHHH 
nojiyoÔMOTOK nocjieaoBaTejibHo hjih napajuieabHO, hto H3MeHaer 
npeAejibi uiKaabi TaKwe b 2 pa3a. 

TaKHM oôpa 30 M, Hcnojit3ya o6a cnocoôa, mojkho H3MeHHTb yc- 
TaBKy peae b 4 pa3a. 
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Pejie T»na 3T-520 BbinycnaiOT b cjieÆyiomHX Tpex HcnojiHeHHax: 
3T-521, HMeiomee oahh 3aMbiKaiomHft koht3kt (BepxHHH Ha 
pHC. 20), pa30MKHyTblft npH OTCyTCTBHH TOKa B OÔMOTKe, 3T-522, 
HMeromee OflHH pa3MblKaK>mHft KOHTaKT (HHJKHHft Ha PHC. 20), 33MK- 
HyTbiH npH OTCyTCTBHH TOKa b oÔMOTKe, 3T-523, noKa 3 aHHoe Ha 






Phc. 21. CxeMbi BHyTpeHHHX coeAHHeum'i pe.ie: 

a — pejie thiiob 3T-523, PT-40, 9H-526. 3H-529; 6 — 
pejie thiiob 3T-522, 3H-528; e — pejie thiiob 3T-521, 
3H-524; e — pejie Trnia 3H-526/60A-M 


pHc. 20, HMeiomee oahh 3aMbiKaiomHH h oahh pa3MbiKaiomHH koh- 
TaKTbl. 

PeJie cep h-h 3T-520 H3roTaBJiH-BaK)T Ha iHaHÔoJibiiiHe ycraBKH 
(npn napajiJiejibHOM BKjnoneHHH noJiyoÔMOTOK) : 0,2; 0,6; 2; 6; 10; 
20; 50 a (pejie 9T-521, 3T-522 h 3T-523); 100 a (pejie 3T-521, 
3T-522); 200 a (pejie 3T-521). 3HaneHHe MaKCHMajibHoft ycTaBKH 
yKa3biBaeTCH Apoôbio b o6o3HaHeHHH THna pejie, HanpHMep 
3T-521/10; cjieAOBaTejibHO, Ha stom pejie npn napajiJiejibHOM coe^H- 
HeHHH nOJiyOÔMOTOK MO>KHO nOJiyHHTb TOK CpaÔaTbIBaHHH OT 5 A O 

10 a, npn inocJieAOBaTejibHQM ot 2,5 æo 5 a, a b oôiueM ero mo>kho 
H3MeHHTb b npeAejiax 2,5—10 a. 

Pejie HanpnjKeHHH MrHOBeHHoro ^eft ctbhh 
Tnna 3H-520 HMeeT ycTpoftcTBO h cxeMbi BHyTpeHHHX coe^HHeHHft, 
aHajiornHHbie pejie THna 3T-520 (pnc. 20 h 21). Oho OTjiHHaeTca 

TOJIbKO BbinOJIHeHHeM OÔMOTOK. 
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Pejie 3H-520 BbinycKaioTCH b cjieAyiomHx MeTupex HcnoJiHeHHax: 

3H-524— pejie MaKCHMajibBoro HanpBweHHH, HMeiomee oahh 
3aMbIKaiOmHft KOHTaKT (npH OTCyTCTBHH HanpHJKeHHH p330MKHyT) ; 

3H-526 pejte MaKCHMaJibHoro HanpajKeHHH, HMeiomee oahh 3a- 
MbiKaiomHfl h oahh pa3MbiKaK>mHfi KOHTaKTbi; 3H-526 BbinycKaeT- 
ch eme b HcnoAHeHHHx 3H-526/60Ü h 3H-526/60Æ-M, HMeromHx no- 
BHiueHHyK) TepMHnecKyio ycToft'iHBocTb. Pejte 3H-526/60Æ HMeeT 
AonoJiHHTejibHoe OTflejibHoe BcnoMoraTeAbHoe ycTpoftcTBO By-67, 
npeACTaBjiHiomee coôoft Haôop ocTeKJioBaHHbix aoôaBOHHbix conpo- 
THBJieHHft; floôaBOHHbie conpoTHBJieHHH k pejie 3H-526/60Æ-M 
BCTpoeHbi b pejie (pnc. 21,a); 

3H-528 — pejie MHHHMâJibHoro HanpHJKeHHH, HMeiomee oahh 3a- 
MblKaiOmHH KOHTaKT (3âMKHyTbIH npH OTCyTCTBHH HanpHJKeHHH) J 

3H-529 — pejie MHHHMajibHoro HanpajKeHHH, HMeiomee oæhh 3a- 

MbIKaK)IU,HH H OflHH pâ3MbIKaK>mHH KOHT3KTbI. 

Pejie ranoB 3H-524 h 3H-526 H3roT3BJiHBaioT Ha HaHÔo^buiHe 
ycTaBKii, inojiynaeMbie npH nocJieAOBaTejibHOM coeAHHeHHH nojiy- 
oômotok: 60, 200 h 400 e, a pejie rana 3H-528 h 3H-529 — Ha 48, 
160 h 320 e. 

IlepeMemeHHeM yKa3aTejia h nepeKJiiOHeHHeM coeflHHeHHH oômo- 
tok TaK x<e, KaK h b pejie 3T-520, mojkho H 3 MeHHTb ycTâBKH pejie 
b 4 pa3a. ToJibKo ajih pejie HanpsmeHHH ôojibuine ycTaBKH mojkho 
noJiyHHTb He npn napajuieAbHOM, a npn nocjieAOBaTejibHOM coeflHHe- 
HHH nOJiyOÔMOTOK. 

Ko3(J)(J)HHHeHT B03BpaTâ pejie cocTâBJineT He MeHee 0,85 ajih pejie 
MâKCHMaJIbHblX H He ÔOJiee 1,25 AJIH pe/(e MHHHMâJIbHblX. 

CncTeMbi pejie 3T-520 h 3H-520 b33hmho 3 aMeHHeMbi, t. e. ny- 
TeM 3 aMeHbi oômotok mojkho pejie 3T-520 nepe,ne.naTb Ha pene 
3H-520 h HaoôopoT. 

ToKOBbie pene c e p h h PT-40. B HacToamee BpeMH npo- 
MHUIJieHHOCTbK) BbinyCKaiOTCH HOBbie SJieKTpOMarHHTHbie TOKOBbie 

pene cepHH PT-40 (pnc. 22). 

Pejie CM:OHTHp'OB3HO Ha UOKOJie 1 , BHyTpH C-beAlHOrO np03paH- 
Horo nn 3ctm accoBoro Koncyxa 3 , KOTopbift KpenHTca Ha uokoa e 3a» 
HtHMaiMH 2. O 6 mot k a pene coctoiht H3 abvx KaTymeK 4, HaneTbix 
Ha ri-o6pâ3HbiH MarHHTonpoBOii 5; c npaBofi cTopoHU ot MarHHTO- 
npoBona pacnojio>KeH HKopb 6 , Koropbm iMoweT noBOparaiBaTbca bo- 
Kpyr BepTHKaJibHoft och, 3aKpenjieHHOH ,b uan^ax; KOHTaKTHaa ch- 
ereMa pene 7 coctoht H3 «enoflBH*Hbix KOHTaiKTOB, yKpenneHHbix 
Ha h 30JIH p y K) meft KiononiKe h noHBHijK ho ro ko HTa ktho ro MOCTHKa, ko- 
TOtpblfi M'OHteT 3aMbIK3Tb H6n0flBH>KIHbie iKOHTHKTbl. Pene HMeeT O J HH 
3aMbIKaK)LU,HH H OAHH p 33 MblKaiOIHHH KOHTaKTbl. n p OTH BOACHCT B VIO - 

iuhh MOMeHT co3Aaerca .nipyxciHMoft 9, ohhh KoiHep KOTOpoH CBH3aH 
c HKOpeM, a npyroft c yKa3axeneM 10. y.Ka3aTenb MonceT nepeABH- 
raTbCH B AO A b IHKaJIbl 8 . 

Ha HKope HMeeTca ycTpoftcTBO, racamee BHÔpaHHio koht3ktob, 
KOTOpaa MOJKeT HMeTb MeCTO npH ÔOJIbUIHX KpaTHOCTHX T0K3. 
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McnojiHeHHfl pejie cepHH PT-40 
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CxeMa BHyTpCHHHx coeflHHeHHÔ pejie cep h h PT-40 Taxa» yne, xax 
h y pejie THna 3T-523 (cm. pnc. 21). 

HcnojiHeHHa h TexHHnecKHe aaHHbie pe^e npHBe,n,eHbi b Taôji. 
2 h 3. 

Pejie nanpüHceHHsi c e p h h PH-50. npOMbiimieHHocTbK) 
Tax*e BbinycKaroTca HOBbie pejie HanpHHteHHH cepHH PH-50. 

IlpHHUHn fleHCTBHH, KOHCTpyKUHH h pa 3 Mepbi pejie cepHH PH-50 
Tanne «e, Kan y pejie cepHH PT-40. 



Ta6jiHiia 3 


TexHHiecKHe Aarniue pejie cepHH PT-40 


riapaMeTpw 


Be^HMHHa 


HoMHHajibHan qacTOTa nepeMeHHoro TOKa, 2^ . . . . 

BpeMH cpaÔaîbiBaHHH, cex, npn 1,2 / C p . 

npn 3 /cp. 

BpeMH pa3MUKaHHH 3aMbiKaiomero KOHTaKTâ npH 

côpoce TOKa <10 / cp , ceK . 

K03(J)(J)HUHeHT'B03BpaTa. 

KOMMyTaUHOHHaH MOIUHOCTb KOHT3KTOB: 

b ueriH nocTOHHHoro TOKa, ern . 

b uerin nepeMeHHoro TOKa npn HanpHHceHHH jx 0 

220 6 h TOKe jxo 2a, sa . 

KoHTaKTU pejie /jonycKaiOT /jjiHTejibHoe npoTeKaHHe 

TOKa, a . 

SjieKTpHHeCKaH FipOHHOCTb H30JIHUHH TOKOBe/iy IUHX 
nacTeft OTHOCHTejibHO MarHHTonpoBOAa npH nacTO- 

Te 50 tu, b TeneHHe 1 muh , e . 

Bec cepeôpa koht 3 Ktob, 2.. . • . 

Bec pejie, . . 


50-60 

He 6o;iee 0,1 
He Ôojiee 0,03 

0,02 

He Menee 0* t 8 
60 
300 
2 


2000 

0,522 

0,75 
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McnojiHeHHe h oÔMOTOMHbie AaHHwe pejie HanpHJKeHHa THna PH-50 
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B iKa^ecTB-e peJie MajccHMajibnoro HanpaaceHHH BbinycKaiOTCtf 
pejie rana PH- 53 , PH- 53 / 60 Æ. Pejie PH- 53 / 60 Æ HMeeT noBbimeH- 
Hyio TepMHqecKyio ycTOHHHBOCTb. 

B Ka^ecTBe pejie MHHHMajibHoro HanpHJKeHHH, npHMeHHeMoro b 

MaKCHMaJIbHblX TOKOBblX 3amHTax, 

©binyiCKaeTCH pejie THna PH- 54 . Cxe- 
mh BHyTpeHHHx coe^HHeHHÔ pejie npH- 
Be^eHbi Ha pnc. 23 . 

OÔMOTKa peJie, cocTonman H 3 aB yx 
nocjieAOBaTejibHo coejXHHeHHbix KaTy- 
meK, BKjnoneHa nepe 3 BbinpHMHTejib- 
HblH MOCT, COCTOHIUHH H 3 nOJiynpO- 
BO^HHKOBblX AHOAOB. 

Pejie HMeeT ABa npe^ejia peryjm- 
pOBaHHH ycTaBOK; nepexoA c 1 -ro 
npe^ejia Ha 2 -ft ocymecTBJiaeTCH 
BKJIIOHeHHeM AOÔaBOHHOrO conpomB- 
jieHHH b uenb pejie. fleJieHHH niKajibi 
HaHeceHbi no 1 -My npeAeJiy. 

HcnojiHeHHH h TexHHnecKHe AaH- 
iHbie pejie npHBeAeHbi b Taôji. 4 h 5 . 

TaÔJiHua 5 



Phc. 23. CxeMa BHyTpeHHHx 
coe^HHeHHH pejie PH-53, 
PH-53/60ZI, PH-54 


TexHHnecKHe aaHHbie pejie HanpüxceHHü THna P H-50 


napaMeTpw 


BejiHMHHa 


K09(J)4)HUHeHT B03BpaTa. 

noTpeÔJifleMaa MomHOCTb npn £/ cp .mhh, ea . 

BpeMH cpaÔaTHBaHHH pejie PH-54 (3aMbiKaHHe pa 3 - 
MWKaiomero KomaKTa) np« CHHaceHHH HanpjnxeHHH 

ao 0,8 U c p, cetc . 

To »e RJin pejie PH-53 h PH-53/60Æ npn noBbimeHHH 

HanpaiKeHHH: 

AO 1,2 Ucp, cetc . 

AO 2 tfcp. cetc . 

KoMMyTauHOHHaa moiuhoctb xomaxTOB npn U< 220 e 
hjih TOKe ao 2 a : 

b uenH nocTOHHHoro Toxa, bt . 

b uenn nepeMeHHoro Toxa, ea . 

KoHTaxTbi pejie a onycxax)T A-flHTeJibHoe npoiexaHHe 
Toxa, a .. 

M30JIHUHH TOXOBeAyiUHX HaCTeH OTHOCHTeJIbHO Mar- 

HHTonpoBOAâ BbiAepiKHBaeT HanpaaœHHe 50 zv, 

b TeneHHe 1 muh , e . 

Bec cepeôpa xoht3xtob, z .. . . . . 

Bec pejie, kz . 


He Ôojiee 1,25 
Oxojio 1 


He 6ojieeJ),15 

He Ôojiee 0,15 
He Ôojiee 0,03 


60 

300 

2 


2000 

0,522 

0,75 
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§ 9. BcnoMoraTenbHue ajieiapoMarHMTHbie pene 


P e ji e ib p e*M e h h. Pejie BpeMeHH mo3bojihiot nojiyHHTb 
neoôxo^HMyio aah 3 amnxbi BbiAepacKy BpeMeHH, neM x> 6 ecneHHBaexcH 
onpeAejieHHan nocjieAOBaxejibHocxb paôoxbi oxAejibHbix 3 amHT. 

ycTpoftcTBo pejie BpeMeHH cepHH 3B-100 h 3B-200, uiHpoKo 
npHMeHneMbix b Hacxonmee BpeMH, noxasaHo Ha pnc. 24. 



Phc. 24. ycTpOHCTBo pejie BpeMeHH cepHH 3B-100 h 3B-200: 

a — KHHeMüTHHecKüH cxeMa pejie; 6 — cfrpHKijHOHHoe cuenjieHHe npn 
paÔOTe pejie BpeMeHH; e — cfrpHKijHOHHoe cuenJieHHe npw B 03 BpaTe pejie 
b HexoAHoe nojioxceHHe (9A — 3Be3A0HKa, 9B — rnapHK, 9B — npyxcHHKa, 
9f — oÔoiiMa) 


SjieKTpOMarHHT pejie coctoht H3 MarHHxonpoBOAa 3 c oômot- 
KOH 4 , BHyTpH KOTOpOH HaXOAHXCH HKOpb 2 . IlpH OÔeCXOHeHHOH OÔ- 
MOTKe HKopb noA AeftcxBHeM B03BpaTHoft npyxŒHbi 1 ^ep>KHT najieu; 
21 oTBe^eHHbiM BBepx ao ynopa, npn stom BeAyman npyauiHa 11 
pacTHHyTa (3aBeAeHa). 

IlpH noAane HanpHJKeHHH Ha oÔMoxxy pejie 4 HKopb 2 bxhhi- 
BaeTCH, cjKHMan B03Bparayio npyxŒHy 1 , h ocBoôoJKAaex najieu 2 U 
E(oa AeôcTBneM npyjKHHbi 11 , 3aKpenjieHUoft Ha pbinare 10 h ceK- 
Tope 17 , 3y6naTbiô ceKTop 17 HanHHaex Bpamaxbcn, nepeAaBan Bpa- 
<meHHe Ha meciepHio 16 , Koxopan, b cboio onepeAb, Bpamaex Ba- 
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JIHK 12 C yKpenJieHHblM Ha HeM nOBOflKOM H nOflBHJKHblM K0HT3K- 
TOM 15. 

np H h3jihhhh BpameHHH BâJiHKa npoHcxoAHT ero cuenfleHHe 
c Beaymeft mecrepHeâ 8 nocpeacTBOM <J>pHKHHOHHoro cueruieHHH 9 
(pHc. 24, 6) BCJieflCTBHe Toro, hto npn BpameHHH BajiHKa npoTHB 
laCOBOÜ CTpeJIKH mapHKH 3aKJIHHHB3K)TCH B <J)HrypHbIX Bbipe3ax H 
cuennaioT BajiHK c mecrepHefi 8 . 

IUecTepHH 8 qepe3 Tpnêxy 7 h npoMeacyrOTHbie uiecTepHH 5 ih 20 
npHBOÆHT b aeôcTBHe aHKepHyio uiecrepHio 6, KOTopaa c aHKepHofi 
CKofiofi 18 h MaHTHHKOM 19 o6pa3yer TaK Ha3HBaeMbiô aHKepHbiâ 
hjih «acoBOH MexaHH3M. MacoBoü MexaHH3M o6ecne«HBaeT ÆBHwe- 
HHe noflBH*Horo KOHTaKTa c nocTOHHHoft CKopocTbio, onpeAeJineMOH 
MOMeHTOM HHepHHH âHKepHOÔ CKOÔbl 18 H MaflTHHK3 19, KOTOpbie 
npH Ka*flOM KOJieÔaHHH flaiOT B03M0>KH0CTb nOBOpaqHBaTbCH aH- 
KepHofi uiecTepHe 6 Ha oahh 3y6. PeryjiHpOBKa nepHoaa KOJieôaHHÔ 
MaaTHHKa, a cjienoBaTejibHo, h ckopocth flBHweHHH KOHTaKTa npo- 

H3BOAHTCH rpy33MH M3HTHHK3 — H3MeHeHHCM HX paCCTOHHHS OT OCH 
aHKepHOH CKOÔbl. 

BeJIHHHHa BblAepHCKH Bp€M6HH (yCTaBKa pejie) 38BHCHT ot pac- 
ctohhhh Mexcfly HawajibHbiM nojioHceHHeM no^BH*Horo KOHTaKTa 15 
H HenOflBHHCHblMH K0HT3KTaMH 14, KOTOpbie flJIH H3M6HeHHH yCT3B0K 
mojkho nepeMemaTb no uiKajie 13. 

Pejie BpeMeHH HMeeT Taxwe MraoBeHHbiH nepeKJiioHaiomHft koh- 
T3KT, COCTOHIUHH H3 HenOflBHJKHblX K0HT3KT0B 24 H 25 H nOABHHC- 
Horo KOHTaKTa 22. HopMaJibHo 3aMKHyTbi KOHTaKTbi 22—24, a npn 
BTHTHBaHHH HKOpa 2 pbIHarOM 23 pa3MbIKâK)TCH K0HT3KTbI 22 — 24 
H 33MbIKaiOTC3 K0HT3KTbI 22 — 25. 

Pene cepHH 3B-100 BbinycKaioT Ha HanpsaceHHe nocTOHHHoro 
TOKa 24, 48, 110 h 220 e, a pejie ranoB 3B-217, 3B-218, 3B-227, 
3B-228, 3B-237, 3B-238, 3B-247 h 3B-248 cepHH 3B-200 Bbinycna- 
iotcs Ha HanpajKeHne nepeMeHHoro TOKa 110, 127, 220 h 380 e. 

KpoMe paccMOTpeHHbix pejie, H3roT3BJiHBaioT pejre thhob3B-215, 
3B-225, 3B-235 h 3B-245 Ha HanpaxceHHe nepeMeHHoro TOKa 100, 
127 h 220 e, KOTopue b hcxoahom nonojKeHHH HaxonaTcs non Ha- 
npaJKeHneM. Ilpa stom Benymaa npy*HHa 11 pacraHyTa (3aBeaeHa) 
h pejie roTOBO k AeftcTBHio. npH chhthh HanpajKeHHa c oômotkh 
HKopb pene OTnaaaeT, pene 3anycKaeTC3 h HanHHaeT HaônpaTb 
BpeMH. 

npn noAane HanpHweHHa Ha oÔMOTKy aKop'b pene h nacoBoft 
MeX3HH3M MTHOBeHHO B03BpaiHaiOTCH B HCXOAHOe nOJIOJKeHHe. 

CxeMbi BHyrpeHHHx coeAHHeHHâ pene cepHH 3B-100 h 3B-200 
noKa3aHbi Ha pnc. 25, a hx ncnoJiHeHHa AaHbi b TaÔJi. 6. 

Pejie BpeMeHH rana PBM-12 h PBM-13 npHMeH3ioTC3 b cxeMax 
3aiUHT H 3BT0M3THKH Ha OnepâTHBHOM nepeMeHHOM TOKe. Pene no- 
jiynaeT nmaHHe HenocpeACTBeHHo ot TpaHc<|)opMaTopoB TOKa, 
b uenn KOTopMX BKjnona iotch nepBHHHue oÔmotkh Hacbimaioiu.HXC 3 
TpaHc<J)opMaTopOB Ti h T% (pnc. 26). OepBHiHue oÔmotkh xa%Aoro 
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T a 6 ji h u a 6 


HcnojiHeHHa pejie BpeMeHH cepHfi 9B-100, 3B-200 


Thii pe;ie 

npejie^bi 

pery^Hpo- 

BaHHfl 

McnojmeHHe koht8ktob 

TepMHMecKaa ycTOft- 
MHBOCTb OÔMOTKH 

nOCTOHH- 
HblH TOK 

IlepeMeH- 
Hblft TOK 

BblJUepjKKH 

BpeMeHH, 

ceK 

c BpeMeHeM 

MTHOBeH- 

HblX 

PeJie noc- 

TOHHHOrO 

TOKa 

PeJie ne- 
peMeHHoro 
TOKa 

9B-114 

9B-217 

0,1 -1,3 

1 3aMbIKaK)IUHfi 

1 jiepe- 

He Ôojiee 

Hjih- 

9B-124 

9B-134 

9B-144 

9B-227 

9B-237 

9B-247 

0,25-3,5 
0,5 -9 
2-20 

KOHe^HblH 

KJnonaio- 

2 MUH 

TeJIbHO 

9B-112 

9B-218 

0,1 —1,3 

1 3aMbIKaK)IUHH 

1 nepe- 

He ôojiee 

Æjih- 

9B-122 

9B-132 

9B-142 

9B-228 
9B-23& 
9 B-248 

0,25-3,5 
0,5 -9 

2 -20 

KOHe^HblH H 1 
33MbIKaK)IU,HH 

npocKaJib3biBaio- 

IUHH 

Kjnonaio- 

1UHH 

2 MUH 

TeJIbHO 

9B-113 

_ 

0,1 —1,3 

1 3aMbIK3K)IUHH 

1 nepe- 

i 

JXjih- 

_ 

9B-I23 

9B-133 

9B-143 

— 

0,25-3,5 
0,5 —9 
2-20 

KOHe^HblH 

KJIIOMaK)- 

1UHH 

TeJIbHO 



9B-215 

0,1 -1,3 

1 3aMbIK3K)IUHH 

1 nepe- 


Æjih- 

— 

9B-225 

9 B-235 
9 B-245 

0,25-3; 5 
0,5 -9 
2-20 

KOHeUHblH H 1 
3aMbiKaiomHH 
npocKaJib3biBaio- 
1UHH 

KJIFO^aK)- 

1UHH 


TejIbHO 


TpaHC(J)opMaTopa coctoht m ji$yx ceKu,Hft; ceKimn MoryT bkjihd- 
waTbCH napajiJiejibHo hjih nocjieAOBaTejibHo b (J)a3y tokoboh uenn. 

Bo BTOpHHHbie OÔMOTKH T\ H T% MOJKCT BKJIIOHaTbCH OÔMOtKa 
ABHraTejta R. 

BKJiK)«ieHHe flBHraTejiB ocymecTBJineTCH KOHTâKTaMH Æpyrnx 
(ynpaBjiHiomHx) pejie, KOTopue no/iKJiiOHaioTCH k 3a«HMaM pejie 
9 — JJ hjih JJ — J3. JXjiü npaBHJibHoô paôoTbi pejie ABHraTejib æoji- 
*eH BKJIKDHaTbCH OflHOBpeMeHHO TOJIbKO B U,enb OAHOrO TpaHC4)Op- 
MaTopa. 

KoHAeHcaTopbi h conpoTHBJieHHH crjia*HBaK»T 4>opMy kphboh k 
CHHÎK aiOT BejIHHHHy IIHKOB Hanpa>KeHHH B OÔMOTKe MOTOpHHKa. 

ynpomeHHaa KOHCTpyKUHa MexâHH3Ma pejie BpeMeHH rana PBM 
noKa3aHa Ha pnc. 27. 3jieKTpo.nBHraTe.nb pene coctoht H3 cTaTopa 7 
c oômotkoh 8, BTHTHBaKDmerocH poTopa 9 h 3aMeflJiHK»mero penyK- 
Topa JO. 

n P H TOKax, MeHbiiiHx TOKa cpaôaTbiBaHHH pejie, poTop onymen 
h ero TpHÔKa He cuenjieHa c pe^yKTopoM. 

n P H npoxo>K^6HHH no oÔMOTKe craTOpa ajieKTpo^BnraTejiH TOKa 
ôojibinero, neM tok cpaôaTbiBaHHH, poTop BTHrnBaeTcn b Me>Kno 
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jiiocHoe npocrpaHCTBO h «annnaeT BpamaTbCH c nocTOHHHofi CKopo- 
CTfeio, onpeflejiaeMoft nacTOTOH nepeMeHHoro TOKa. 

n P H BTsrHBaHHH poTopa npoHCxoflHT cuenjieHHe tphôkh, Haxo- 
AHiueôcH aa ero och, c peayKTOpOM 10, nepe3 KOTopbift BpameHHe 
poTopa nepeaaeTCH paMKe 13 c noflBHx<HbiMH KomaKTaMH. llo Mepe 
BpameHHH paiMKH npOHCXOAHT 3aMbIKaHHe nOABHJKHblX KOHTaKTOB 
c HenoABH>KHbiMH: npocnajib- 
3 bIBaiOmHMH 12 K 14 K KOHeH- 
hèjm (ynopHbm) 11. 

rîocjie OTKJHOHeHHH noBpext- 
ACHHoro ajieMeHTa Hcne3aeT tok 
b IiepBHHHblX oÔMOTKax TpaHc- 
<J)OpMaTOpOB T 1 HJIH Tg H, CJieflO'- 
BaTeJIbHO, TOK B OÔMOTKe CT3T0- 

pa 3 JieKTpoABHraTejiH. ripn stom 
poTop onycKaeTca, h pacnojio- 
jKeHHan Ha ero och TpnÔKa Bbi- 
xoaht H3 3auenjieHHH c peayRTO- 
pOM. 

B pe3yjibTaTe noa AeHCTBHeM 

B03Bp3THOH Iipy>KHHbI 1 KOH- 
TaKTHan paMKa B03BpamaeTCH 
b HcxoAHoe noJioJKeHHe. 

Pejie HMeioT yKa3aTejm bm- 
aep*KH BpeMeHH 2 Ha niKaJie 3, 

ÔyKCHpHyio CTpejiKy 6 , noKa3bi- 
aaiomyio Ha uiKajie 5 BbiaepJKKy 
BpeMeHH, KOTopyro Haôpajio pe- 
jie BpeMeHH, h KBHTHpyiomyio 
KHonKy 4. 

Pejie HMeeT cjieayiomHe tokh cpaÔaTbiBaHHH: 

2,5 a — npn nocjieaoBaTejibHOM coeaHHeHHH oômotok T\ (Tg), 

5 a — npn napajuiejibHOM coeaHHeHHH oômotok. 
noTpeôjiaeMaa pejie MomHOCTb npn TOKe 2/ C p He npeBHUiaeT 
10 ea. 

MaKCHMajibHaa BbiaepacKa BpeMeHH Kaacaoro KOHTaKTa: 4 ce/c 
AAH pejie PBM-12 (MaKCHMajibHbift pa 3 Ôpoc 0,12 ce/c), 10 ce/c — 
AAH pejie PBM-13 (pa3Ôpoc 0,25 ce/c). 

BpeMH B03BpaTa noABHxmofi CHCTeMbi b ncxoaHoe nOAOHCeHHe 
He npeBwuiaeT 10% ot ycraBKH. 

rîpoMejKyTOHHwe pejie. OcHPBHMe Ha3HaneHHH npoMe- 
xyTOHHHx pejie: 

pa3MHO»ceHHe HHCJia KOMaHa (cHrHajioB) ocHOBHoro pejie b Tex 
cayHaax, noraa npn cpaÔaTbiBaHHH nocjieAHero TpeôyeTCH oaho- 
BpeMeHHo 33MKHyTb HecKOJibKo ueneft; 

yBeHHHeHHe omnioHaiomeH ciiocoôhocth KOHTaKTa ocHOBHoro 
pejie hjih ero BKjnoHaromeft ciiocoôhocth, nocKOJibKy KOHTaKTbi oc- 
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HOBHbix pejie He paccnHTaHbi Ha 3aMbiKaHHe hjih pâ 3 MbiKaHHe Ta- 
khx MomHbix nenefi, KaK, HanpHMep, nenn KaTyiueK otkjhohchhh hjih 
BKJHOHeHHH BbllüIlOHaTejieft. 

npoMe>KyTOHHbie pejie ôbiBaiOT c o6motk3mh HanpH>KeHHH, c to- 

KOBblMH OÔMOTKaMH HJIH C TÊMH H ApyTHMH OflHOBpeMeHHO. 

npoMe*yTOHHbie pejie H3roTaBJiHBatoT Ha HanpHweHHe 24, 48, 
110, h 220 e noeroHHHOro TOKa h 127, 220 h 380 e nepeMeHHoro TOKa, 
a TaKxce Ha tokh 1, 2, 4 h 8 a. 

CymecTByeT ôoJibiuoe KOJiHnecTBo pa3JiHHHUx ranoB npoMewy* 

TOHHbix pejie; ycTpoftcTBo Ha- 
Hôojiee pacnpocTpaHeHHbix H3 
hhx npHBe,n,eHo HH>Ke. 

FJpoMeotcyroHHbie peAe tu- 
noe PIJ-23 h P Tl-24 (pnc. 28). 
flpn noaane HanpHxceHHH Ha 
pÔMOTKy HKopb pejie 12, bth- 
rnsaHCb, xboctobhkom 10 ne- 
peMemaeT bhh3 noABH>KHyio 
poHTaKTHyto CHCTeMy 7, ocy- 
mecTBJiHH nepeKjHoneHHe koh- 
TaKTOB. np H 3T0M 3aMbIKaiOT- 
CH 3aMbIKaK»mHe KOHTaKTbl H 
pa3MbIKaiOTCH pa3MbIKatOUiHe 

KOHTaKTbl. Pejie Pn-23 h 
Pn-24 npeflHa3HaHeHbi ajih 

paÔOTbl Ha nOCTOHHHOM TOKe, 

a pejie PI1-25 h PiII-26 — Ha 
nepeMeHHOM TOKe. noaTOMy 
3th pejie HMeioT Ha MarHHTo. 
npoBoae 3KpaH. Pejie Pn-23, 
Pn-25 HMeioT no oahoh pa<5o- 
neft oÔMOTKe HanpHJKeHHH h 

nflTb K0HT3KT0B, KOTOpbie MO- 
ryT ÔbITb HCn0JIb30BaHbI B pa3JIHHHbIX KOMÔHHaHHHX. 

Pejie Pll-24 h Pn-26 OTJiHnaiOTCH cooTBeTCTBeHHO ot pejie 
Pn-23 h Pn-25 TOJibKo HajiHHHeM BCTpoeHHoro yKa 3 aTejiH cpaôa- 

TbIB3HHH (4>Jia)K'Ka) C pyHHblM B03BpaT0M. 

Il poMeowyTOHHbie peAe runoe PT1-232 u PIJ-233. Hmciot Tanyio 
*e KOHCTpyKHHio, KaK h pejie Pn-23, Pn-24. Pejie Pn-232 HMeeT 
paôonyio TOKOByio oÔMOTKy h yaep>KHBaiomyio oÔMOTKy Hanpawe- 
hhh, a pejie Pn-233 — paôonyio oÔMOTKy Hanpa*eHHH h ABe yaep- 
>KHBaiomHe TOKOBbie oômotkh (pHc. 29). Peae Pn-233 npHMeHaeTca 
b KanecTBe BbixoAHoro peJie 3amHTbi, HanpMMep b cxeMe ra30Bofl 
3autHTbi TpaHctJjopMaTopa, Koraa nocae cpaôaTbiBaHHH peae ot KpaT- 
KOBpeMeHHOô noaanH HanpaweHHH Ha ero paôonyio oÔMOTKy Tpe- 
OyeTCH yaepxoTb peae b cpaÔOTaHHOM nojioxceHHH ot yaepjKHBaio- 
mefl TOKOBOÜ OÔMOTKH. 
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1 — 3JieKTpoMarHHT; 2 — oômotkb; 3 — KO>Kyx; 
4 — peryjiHpOBOHHan njiacTHHa; 5 — uoKOJib; 
6 — B03BpaTHan npy>KHHa; 7 — noABHHŒaa 
KOHTaKTHaH CHCTeMa; 8 — HenOABH>KHblfi koh- 
TaKT; P —ynop; 10 — xboctobhk hkoph; 11 — 
orpaHHHHTejib xo^a HKOpa; 12 — HKOpb 












I JpoMeoKyroHHbie peAe cepuu 
qaioT pejie thiiob PFI-211, Pn* 

npeflCXaBJIHKDT COÔOH ÔblCTpO- 
^eHCTByKDmne npoMewyTOM- 
Hbie pejie (BpeMH aeHCTBHH 
0,01 ceK), HMeiomne oaHHano- 
B ÿ|0 KOHCTpyKUHIO (pHC. 30), 
paaJiHHHoe hhcjio oômotok h 

pa 3 JIHHHbIH THII K0HT3KT0B. 

CxeMbi coea,HHeHHH pejie 
,npHBe^6Hbi Ha pnc. 31. 

Oômotkh Hanpa*eHHH pe- 
Jie BbinOJIHHIOTCH Ha 110 H 
220 6, OÔMOTKH TOKa HMeiOT 
HOMHHajibHbie tokh ynepwn- 
B3HHH 1,2 H 4 a. 

IJ poMeowyTOHHbie peAe ce¬ 
puu PPI-250 (pHc. 32). flpH 


PI1-210. Pejie cep hh PFI-210 bkjiio- 
•212, Pn-213, Pn-214 h Pn-215 h 


©-Il-® 

© "-H- ® 

0-Il-© 

I I 


®—ir 


ii—® 




Phc. 29. CxeMa BHyTpeHHHx coe/uiHe- 
hhh pejie PfI-232 (a) h PÜ-233 (6) 


noaane HanpHHceHHH Ha 06- 
MOTKy pejie HKopb 2, npHTarH- 
Baacb k cepaeHHHKy, ynnpaeT- 
ch b BbicTynaromyro nacTb 
uiTOKa 1 h nepeMemaeT ero 

BMeCTe C nOflBH>KHbIMH KOH- 

TaKTaMH 7, MejHbie maftôbi 3 
co3ji,aioT HeKOTopoe 3aMe;yie- 
•HHe «a cpaôaTbiBaHne h bo 3- 
B.paT pejie. 

Pejie cep hh PI1-250 HMe- 
K)T cjieAyromHe BpeMeHa fleft- 
ctbhh: 

PI1-251 (Ha cpaôaTbiBa- 
HHe)— 0,07—0,12 cet c; 

Pü-252 (Ha OTnaaaHHe) — 
AO 1,1 ce/c; 



PI1-253 (Ha cpaôaTbiBa- 
HHe) — He 6o./iee 0,04 ce/c 
(npn pa30MKHyToft aeMn<j)ep- 
hoh oÔMOTKe) h He MeHee 
0,07 ce/c (npn 3aMKHyroH 
AeMn^epHOH oômotkc); 

PfI-255 (Ha cpaôaTbiBa- 
HHe)—0,05 ce/c. 


Phc. 30. Ycipohctbo pejie cepHH 

Pn-210: 

1 — ynopHbie miacTHHbi; 2 — noÆBH>KHbie 
KOHTaKTbi; 3 — HenOÆBH>KHbie KOHTaKTbl, 4 — 
H30JI5IL(H0HHaH nJiaCTHHKa; 5 — a JIIOMHHHeBaH 
paMKa; 6 — CTaJibHofi HKOpb; 7 — oÔMOTKa; 
8 — MarHHTonpoBOA; 9 — noôaBOHHoe conpo- 
THBJieHHG, BKjnonaeMoe noc^enoBaTejibHO c 
OÔMOTKOfi HanpHX<eHHH; 10 — OCb BpameHHH 
HKOpH 


CxeMbi coe/umeHHH pejie npHBe^eHbi Ha pue. 33. 
UpOMeofcyTOHHbie peAe Tunoe Pü-341 a PÜ-321 npeAHaaHaqeHbi 
RJift nHTaHHH Henocpe^cTBeHHo ot TpaHccJ)opMaTOpOB TOKa b cxeMax 
3au;HT Ha oneparaBHOM nepeMeHHOM TOKe. 
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Pue. 32. ycTpoâcTBo npOMextyioqHbix pejie mira Pll-250: 

a — pejie Pn-251; 6 — pejie Pn-252; / — iiitok; 2 — HKOpb; 3 — Me^Hbie maftôbi; 4 — oÔMOTKaj 
5 —- 3aMKHyTbiü MarHHTonpoBOA; € — B03BpaTHan npy>KHHa; 7 — noABHHŒwe KOHTaKTbi; 8 —* 

HenOABHBCHbie KOHTaKTbl 
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yerpoftcTBO pejie noKa3aHO Ha pnc. 34, a cxeMa BHyTpeHHHx 
coeaHHeHHik — Ha pac. 35. 

Pejie PÜ-341 h PFI-321 HMeioT OÆHHaKOBoe yc-rpoftcTBO, ho pane 
pn-321 HMeiOT KOHTaKTH TcwibKo HopMajibHoft moihhocth, a pejie 
Pn-341 HapHÆy C KOHTaKTaMH HOpMajIbHOÔ MOIUHOCTH— yCHJieHHbie 
nepeiuiio'iaiomHe KOHTaKTbi, npea,Ha3HaHeHHbie æjih 3 aKopaHHBaHHH 




Phc. 35. CxeMH BHyrpeHHHx coeflHHeimS pejie PÜ-341 (a) a 
Pn-321 (6) 

h pacKopaMHBaHHH KaTymeK oTiuiioqeHHH BWKjuo'jaTejiefl npn nepe- 
MeHHQM Toxe flo 150 a. 3th K0HT3KTH MoryT paôoTaTb b uenii TpaH- 
c<J)opMaTopa TOKa, HMeiomero conpoTHBJieHHe ne ôojiee 4,50 om npn 
TOKe 3,5 a. 

yCHJieHHbie KOHTaKTbl pejie BbHIOJIHeHbl TaKHM o6pa30M, HTO 
CHaMajia 3aMbncaieTCH miacTHHbi eue (pnc. 34), a nocjie aToro pa3- 
Mbi«aiOTCH njiacTHHW a u 6. 

IlHTaHHe oômotkh pejie 8 ocymecTBJiHeTca Mepe3 HacbimaiomHH- 
CH TpaHC({)OpMaTOp H MOCT H3 repM3HHeBHX AHOflOB. 

Ôoaaqa BbinpaMJieHHoro Toxa b oÔMOTKy pejie mojkct npoH3- 
BOflHTbCH 3aMbIKaK)HlHM K0HT3KTOM nyCKOBOrO pejie, BKJIIOqaeMblM 

b uenb pejie PI1-341 h PII-321 k 3a>KHM3M 11 — 13 (cm. pnc. 35), h 

pa3MbIKaiOmHM K0HT3KT0M, BKJIIOMaeMblM B pejie PEI-341 K 33)KH- 
MaM 7 —9 (b 3tom cjiynae 3 a >k hmi>i 11 — 13 oô'bejHHHJOTCH). 

Pejie HMeiOT ÆBe ycTaBKH TOKa cpaôaTbiBaHHa: 2,5 a npH nocjie- 
AOBaTejibHOM coeflHHeHHH oômotok Hacbimaromeroca TpaHC({)opMa- 
Topa h 5 a — npH napajuiejibHOM. 

IloTpeôjieHHe pejie okojio 6 ea, BpeMH ÆeftcTBHH — okojio 
0,05 ceK. 

yKa3aTejibHbie pejie HcnoJib3yioTCH b cxeMax pejiefiHoft 
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3amHTbi h aBTOMaTHKH flJiH Toro, htoôh 3a(j)HKCHpoBaTb ee aeficTBHe 
h aaTb cnraaa oÔcayacHBaiomeMy nepcoHajiy. 

LÜHpoKo npHMeHHiOTCH yKa3aTeabHbie peae THna 3C-21 (pnc. 36) 
HopMajibHO (JjaaxKOK peae 3aBeaeH h yaepacHBaeTca aKopeM b stom 
nojio>KeHHn. npn npoxow^eHHH no oÔMOTKe peae TOKa a-Kopb, npn- 
THrnBaacb, ocBoÔowaaeT (})aa>KOK, kotophh noBopâaHBaeTca Ha 
cBoen och noa bjihhhhbm coôcTBeHHOro Beca h ct3hobhtch nporaB 
3acTeKJieHHoro oTBepcTHH b KpbiLUKe peae, yKa3HBaa TeM caMbiM Ha 
cpaôaTbiBaHHe cHraaab- 
Horo peae. 

OflHOBpeMeHHO c 
(J)jia*KOM noBopaHHBa- 
eTCH CBH3aHHblfl C HHM 
BaJIHK C nOflBH>KHbIMH 
K0HT3KTaMH, KOTOpbie 
npH 3T0M 33MbIKaK)T He- 
nOÆBHJKHbie K0HT3KTbI. 

yKa3aTe;ibHbie peae 
THna Py-21, BbinycKae- 
Mbie npOMblUIJieHHOCTblO 
b Hacroamee BpeMa, 

HMeiOT aHaJIOrHHHblfi 
npHHitnn æchctbhh. ripn 
npoxoHcaeHHH TOKa no 
OÔMOTKe pejie HKOpb 
npHTHrHBaeTca k cep- 

fleHHHKy H OCBOÔOHCflaeT 
CHrHaJIbHblH <t>Jia>KOK, KOTOpblH npH 3T0M HOBOpaHHBaeTCH h ycraHaB- 
JIHBaeTCH npOTHB CMOTpOBblX OKOH, pacnOJIOJKeHHblX B BHfle Tpex 
ceKTopoB b ueHTpe Koxyxa peae. OflHOBpeMeHHo npoHcxo'flHT 3aMbi- 
KaHne hjih pa3MbiKaHne KOHTaKTOB peae. 

yKa3aTe;ibHbie peae He hmciot aBTOMaTHaecKoro B03BpaTa b hc- 
xoflHoe noaoweHHe h nosTOMy nocae npeKpameHHa npoxoameHHa 
TOKa B OÔMOTKe OCTaiOTCH B CpaÔOTaHHOM nOaOJKeHHH. 

Bo3BpaT yKa3aTeabHbix peae npoH3BOflHTca oôcayaŒtfaiomHM 
nepcoHaaoM noa'beMOM (J)aa)KKa c noMombio ycTpoôcTBa, BHBeaeH- 
Horo Ha anneByio CTopony KOJKyxa. 

üepeMOTKa peae BpeMeHH, npoMeæyToiHbix h 
yKa3aTeabHbix peae. B ycaoBHax SKcnayaTaitan HHoraa B03- 
HHKaeT Heo6xoa,HMOCTb nepeMOTKH oômotok peae Ha apyroe Hanpa- 
aceHne Han tok. 

HeoÔxoaHMoe ancao bhtkob (a») h ÆHanieTp npoBoaa d npn stom 
onpeaeaaioTca caeayiomHM o6pa30M: 

aaa napaaaeabHofi oômotkh (HanpaxeHHa) 

W 2 =w l -^- ; (17) 



Phc. 36. ycTpoôcTBo yKa3aTeJibHoro peJie THna 
3C-21: 

1 — oÔMOTKa; 2 — HKopb; 3 — <J)jia*OK; 4 — peryjiHpo- 
BoqHhift bhht; 5 — orpaHHHHTeJib xoAa hkoph; 6 — npy- 
XCHHa; 7 — BaJIHK C IlOÆBHJKHblMH KOHTaKTaMH; 8 — 
3JieKTpoMarHHT 
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Æjih nocjie/ioBaTejibHoft (tokoboh) oômotkh 



(18) 


P^ e Wl — HHCJIO BHTKOB OÔMOTKH Ha HanpHJKeHHe U 1 HJIH TOK I\ 
(ao nepeMOTKH); 

d\ — AHaMeTp npoBOAa oômotkh Ha Hanpn>KeHHe U\ hjih tok/i 
(ao nepeMOTKH); 

X&2 — HHCJIO BHTKOB OÔMOTKH, KOTOpOe Hy>KHO H3M0TaTb RJIK 
HanpH>KeHHH U 2 hjih TOKa I 2 \ 

d 2 — ^HaMeTp npoBOAa oômotkh Ha Hanpn>KeHHe U 2 hjih tok I 2 . 

IlojiHpH30BaHHbie pejie. 



nojiHpH30BaHHbie pejie paôoTaiOT Ha 
sjieKTpOMarHHTHOM npHHunne. CxeMa 
AeftcTBHH pejie noKa3aHa Ha pnc. 37. 
Pejie coctoht H3 nocTOHHHoro MarHH- 
Ta U co3Aaiomero nojinpH3yiomHH 
MarHHTHblH nOTOK On, aJieKTpoMarHH- 
Ta 2 c oômotkoh 3 , co3Aaiomero paôo- 
HHH HJIH ynpaBJIHIOmHH MarHHTHblH 
noTOK Op, HKOpH 5 c yKpenJieHHbiM Ha 
HeM HOABH>KHbIM K0HT3KT0M 6 H He- 
nOABH>KHbIX K0HT3KT0B 7. 

JlKopb yKpenJieH Ha och 4 TaK, hto 
OH MO>KeT nOBOpaHHBaTbCH H 3aMbI- 
KaTb nOABH>KHbIM KOHTHKTOM npaBblH 
HJIH JieBblH HenOABH>KHbIH KOHTaKT, 
npH 3T0M OAHH 3a30p Me>KAy HKOpeM 
h noJiiocaMH MarHHTonpOBOAOB ôyAeT 
yMeHbiuaTbCH, a Apyroft — yBejiHHH- 
BaTbCH. 


Phc. 37. CxeMa aghctbhh no- 
jiHpH30BaHHoro pejie 


npH OTCyTCTBHH TOKa B OÔMOTKe 

3AeKTpOMarHHTa h He&TpaJibHOM no- 
JIOJKeHHH HKOpH B B03AynJH0M 3a30pe 
6yAeT 3aMbiKaTbCH TOJibKo noJinpH3y- 


IOLUHH MarHHTHblH nOTOK O n , KOTOpblH pa3BeTBJIHeTCH Ha ABe paBHbie 


nacra 


4> 

— . rtOTOKH 

2 


ÎIL 

2 


HanpaBjieHbi b 3a3ope BCTpenHO, a noaTOMy 


hx pe3yjibTHpyioiAee AeftcTBHe ÔyAeT paBHO Hyjno, h HKopb ÔyAeT 
OCTaBaTbCH HenOABH>KHbIM B HeÔTpaJIbHOM nOJIO>KeHHH. 

npH npoxo^AeHHH TOKa b oÔMOTKe pejie b ajieKTpoMarHHTe 2 
nOHBJIHeTCH paÔOHHH nOTOK Op, KOTOpblH B JieBOM B03AyUIH0M 3a- 


3ope cKAaAbiBaeTCH c noTOKOM 


, a b npaBOM BbinHTaeTcn H3 


noTOKa 


2 


cjieAOBaTejibHO, cnjia npHTH>KeHHH b JieBOM 3a3ope, 
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onpeflejiHeMaH cyMMofi <D P + ^ , 6y.neT ôojibuie, HeM cmia npHTHJKe- 
hhh b npaBOM 3a30pe, rne cyMMapHbiâ noTOK paBeH —d> p . üo* 


9TOMy HKopb pejie npHTHneTCH k jieBOMy nojiiocy MarHHTOB, h no- 
HBHJKHblii K0HT3KT pejie 3aMKHeTCfl C npaBblM HenOHBH*HbIM KOH- 
T3KT0M. 

Ecjih Tenepb CHHTb HanpajKeHHe c paôoaeft oômotkh pejie, to 
ero HKopb ocTaHeTca y jieBoro nojnoca MarHHTOB h pejie ôyneT 3a- 
MblKaTb npaBblH K0HT3KT, TaK KaK JieBblH B03flyiHHbIH 3a30p MeHbiue, 
aeM npaBbiH, cjienoBaTejibHO, nojiHpH3yiomHH noTOK <D n , neiicTByio- 
iuhh Ha HKopb pejie, pacnpeaejiaeTCH b npaBOM h JieBOM B03nyiiiHbix 
3a3opax HepaBHOMepHO — oh OoJibiue B JieBOM h MeHbiue b npaBOM 
3a30pe. 






PHC. 38. BHAbI HaCTpOHKrt KOHTaKTHblX CHCTeM n0JIHpH30BaH- 
Hbix pejie: 

a — HeftTpaJibHaa, 6 — c npeo6jia,naHHeM, e — Tpexno 3 Hi;HOHHaH 

EcJIH nOCJie 3T0T0 H3MeHHTb n.OJIHpHOCTb HailpH>KeHHH, nOABO- 
OTMoro k oôMOTKe pejie, Ha oôparayio, t. e. k npaBOMy 3a>KHMy 
OÔMOTKH nOABeCTH nJIIOC, a K JieBOMy — MHHyC HCTOHHHKa ITOCTOHH- 
Horo TOKa, to HanpaBJieHHe paôonero noTOKa O p H3MeHHTCH Ha npo- 

$ 

THBonoJio>KHoe. B npaBOM 3a3ope MarHHTonpoBOAa noTOKH ® p h — 

ôy/iyT cKJiaAbiBaTbCH, a b jicbom BbiHHTaTbcn, b 3tom cjiynae HKopb 
pejie npHTHHeTCH k npaBOMy nojnocy MarHHTOB h no£BH>KHbiH koh- 
TaKT pejie pa30MKHeTCH c npaBbiM HenoABH>KHbiM h 3aMKHeTCH c Jie- 

BblM HenOABHJKHblM K0HT3KT0M. 

Ecjih b stom cjiynae CHHTb HanpnHœHHe c paôoneâ oômotkh pejie, 
to HKopb ocTaHeTca npHTHHyTbiM k npaBOMy nojnocy, h pejie ôy^eT 
3aMbIKaTb JieBblH KOHTaKT. 

riojiHpH30BaHHbie pejie MoryT npHMeHHTbcn TOJibKo ajih paôoTbi 
«a nocTOHHHOM TOKe. npn npoxo>KAeHHH no oÔMOTKe pejie nepeMeH- 
Horo TOKa HKopb pejie ôyAeT nonepeMeHHO npHTHrHBaTbcn to k npa¬ 
BOMy, to k JieBOMy nojnocaM MarHHTOB, t. e. BHÔpnpoBaTb c nacTOToft 
npHjio>KeHHoro Hanpn>KeHHH. 

y paccMOTpeHHoro nojinpH30BaHHoro pejie HenoABH>KHbie koh- 
T3KTH ÔblJIH pacnOJIO>KeHbI no OÔe CTOpOHbl HeHTpaJIbHOH JIHHHH H 
«a paBHOM paccTOHHHH ot Hee, t. e. hmcjih HeÔTpajibHyio HacTpoflKy 
KOHTaKTOB (pHC. 38 , a). 
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npH HeÔTpaJIbHOH HaCTpOÔKe KOHTaKTOB pejie H CHHTtfH paôonero 
Hanpn>KeHHH HKopb pejie ocTaeicn b tom me noJioaœHHH, b KOTopoe 
oh nepeMecTHJicH npH BKjHoneHHH SToro HanpHHteHHH. Æjih nepe- 
KjiioqeHHH KOHTaKTOB pejie Heoôxo/iHMO, KaK paccMOTpeHO Bbirne, 
noAaTb Ha ero paôonyio oômotky Hanpn>KeHHe oôparaoô nojinp- 


HOCTH. 

CymecTByeT 
OAHOMy H3 


K 



HacTpoftKa KOHTaKTOB pejie c npeoôjia^aHHeM 
noJiiocoB. HanpHMep k jieBOMy, KaK noKa3aHO Ha 
pHc. 38, 6, ajih sToro npaBbiô KOHTaKT 
BbiABHraeTCH 3a HeÔTpajibHyio jihhhio. 

npH peryjiHpoBKe KOHTaKTOB c npe- 
oôJiaAaHHeM HKopb pejie npn chhthh 
HanpnjKeHHH c paôoneô oômotkh 
B03BpamaeTCH Bcei\na k KOHTaKTy 

nOKOH. 

Ha pHc. 38, e noKa3aHa TaK Ha3biBae- 
Man Tpexno3HUHOHHan HacrpoÔKa pejie. 
npH TaKoft HacTpoÔKe KOHTaKTbi pejie 
pacnoJiojKeHbi no o6e cTOpOHbi HeôTpajib- 
HOÔ JIHHHH, HO HKOpb y^epJKHBaeTCH B 
HeÔTpaJibHOM nojioJKeHHH cneimajibHOÔ 
npy>KHHOH, BCjieACTBne nero BejiHHHHa 
nocTOHHHoro MarHHTHoro noTOKa He^o- 
CTaTOHHa RJM OTKJIOHeHHH HKOpH RO 3a- 
MbiKaHHH KOHTaKTOB hjih y,nep>KaHHH ero 
y ORHOTO H3 nOJIIOCOB. n0JIHpH30BaHH0e 
pejie C Tpexn03HUH0HH0H HaCTpOÔKOÔ 
npn BKjiioqeHHH Hanpn>KeHHH Ha paôonyio 
OÔMOTKy OAHOH nOJIHpHOCTH 3aMbIKaeT 
npaBbiô KOHTaKT, a Apyroô nojinpHO- 
CTH — JieBblH KOHTaKT, â npH CHHTHH pa- 
ôonero Hanpn>KeHHH B03BpamaeTCH npy- 
>khhoh b HeftTpajibHoe nojio>KeHHe. 

HaHÔojibuiee npHMeHeHHe nojiynHJin 
b pejieÔHOH àamHTe nojiHpH30BaHHbie pe- 
Jie Pn-4 c HeÔTpaJIbHOH HacTpoÔKOH, Pll-5 — c TpexnoaHijH- 
ohhoh HacTpoÔKoô h PI1-7 — c HacTpoÔKOH Ha npeoôjiajiaHHe 
(piHc. 39). 

n0JIHpH30BaHHbie pejie HMeiOT BblCOKyiO HyBCTBHTeJIbHOCTb H 
ÔbICTpOAeÔCTBHe. 

Pejie Pn-4 h Pn-5 hmciot MomHOCTb cpaôaTbiBaHHH 
0,01—0,15 M6T, pejie PFI-7 — 0,25—1 môt, BpeMH cpaôaTbiBaHHa 
cocTaBJineT y pejie PFI-4 h- Pfl-7 5 MceK (0,005' ceK) h y pejie 
PFI-5— 10—15 MceK (0,010—0,015 ceK), 

BjiarojiapH bhcokoh nyBCTBHTejibHOCTH h MajioMy noTpeôjieHHio 
noJiHpH30BaHHbie pejie uinpoKo npHMeHHiOTCH ajih BbinojmeHHH nyB- 
CTBHTeJibHbix pejie TOKa, HanpHH^eHHH, MomHOCTH h jxpyrnx C BKJIIO- 


PhC. 39. rioJIHpH30BaHHOe 
pejie mira PI1-7 (co chh- 

TUM KOJKyXOM) : 

1 —« HenoABHKHue KOHTaKTbi; 

2 — KepaMH^ecKaH KOJio^Ka; 
3—-paMica; 4 — nojiiocHbie Ha- 
KOHeqHHKH; 5 —paôonaH 06- 

MOTKa; 6 — 3JieKTpoMarHHT; 
7 — HKOpb*, 8 — KOHTaKTHbie 
npy*HHbi 
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MeHHeM Mepe3 BbinpHMHTejIH. ripH 9T0M HCnOJIb3yiOTCJI pa3JIHHHbie 
exeMbI BbinpHMJieHHH, B KOTOpHX npHMeHHIOTCH TBepAWe BHIipHMH- 
TejiH (MeAH03aKHCHbie, ceJieHOBbie, repMaHHeBbie h KpeMHHeBHe) . 

§ 10. HüAyKiiMOHHMfi npHHAMn 

Pejie h npHÔopbi, «binoJiHeHHHe Ha HHayKUHOHHOM npHH- 
unne, MoryT paôoiaTb TOJibKO «a nepeMeHHOM Toxe, Tan xax hh- 
AyKUHOHHafl cHCTeMa paôoraeT BCJieACTBHe B33 hmoa6hctbhh nepe- 
MeHHblX MarHHTHblX IIOTOKOB Oj H ®2 « TOKOB Id\ H Id 2 , HHÆyKTHpye- 
MblX 3THMH ÜOTOKaMH B ÆHCKe. 

PeJie HMeeT Me^HblH («JIM ajIIOMHHHeBblâ) æhck 3 (pnc. 40), He- 
CymHÔ nOflBHKHHÔ K0HT3KT 4 H 
BpamaiomHHCH b nojie AByx nepe- 
MeHHblX MarHHTHblX IIOTOKOB ®i H 
® 2 - riOTOKH ®i H ®2 C03flaK)TCH ne- 
P6M6HHUMH TOK3MH COOTBCTCTBeH- 
HO I\ H I 2 , npOXOAHIUHMH nO OÔMOT- 
KaM 9JieKTpOM3rHHTOB 1 U 2. ripo- 
HH3bIB3H AHCK, nOTOK ®i HHflyKTH- 

pyeT tok Id 1 , kotopwh npoTexaeT b 
AHCKe no OKpyjKHOGTH C HeHTpOM I. 
nOTOK ®2 C 03 flaeT TOK Iâ 2 , UHpKy- 
jinpyiomHH no Apyrofi oKpyjKHoerH 
(c UeHTpOM II). 

Tok /<?i, npoxoan noa nojnocoM 
ajieKTpoMarHHTa 2, B3aHMO,aeficTBy- 
eT C nOTOKOM ®2 c chjioh F 2 , a tok 
Id 2 aHaJiomqHO B3aHMoaeflcTByeT c 

IÏOTOKOM ®1 C CHJIOH F 1. ripHHeM, 

eonn nepeMeHHue tokh I\ h I 2 HMe- 
IOT OÆHHaKOBbie MTHOBeHHbie 3Ha- 
HeHHH B OÆHH H Te *e MOMeHTbl 
BpeMeHH hjih, xax roBopnT, coBna- 
A3KDT no 4>a3e, TO nOTOKH ®1 H ®2 
coBnaaaiOT no 4>a3e; b 9tom cjiyqae 
cujibi Fi h F 2 6y,ayT b KaxÆbiH momcht BpeMeHH paBHbi apyr Æpyry 
h ,hhck BpamaTbcn He 6y.neT. .Hhck 6yneT BpamaTbca, ecjiH chjih F x 
h F 2 He 6y,ayT paBHH b Kaxnbifi momcht BpeMeHH, a 9 to 6yaeT TOJib- 
ko b tom cjiynae, ecjin nOTOKH ®i h ®2 (a aienoBaTejibHO, h tokh I\ 
h I 2 ) ôynyr CÆBHHyTH no <J)a3e Apyr OTHOCHTejibHO npyra. 

O nepeMeHHUX Toxax, HanpaxeHHHX, MarHHTHblX noToxax h t. h. 
roBopHT, hto ohh caBHHyTM no <J>a3e, eCJIH HX MaKCHMajIbHUe MrHO- 
ueHHbie 3HaqeHHH OAHHaKOBOH nojiHpHOCTH (a cjie,noBaTe./ibHO, h 
MOMeHTbl H3MeHeHHH HX nOJIHpHOCTH) HaCTynaiOT He OflHOBpeMeHHO, 
a c ono3,naHHeM h^h onepexeHHeM bo BpeMeHH y oæhoü H3 cpaBHH* 
saeMbix BejiHHHH OTHOCHTeJibHO apyrofi. Ecjih, HanpHMep, MaKCHMajib- 




Phc. 40. npHHunn ycTpoficTBa 
HHAyKUHOHHoro pe.ie 
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Horo MrHOBeHHoro 3HaHfcHHH tok / AOCTHraeT no3*e, neM Hanpnwe- 
HHe U , to roBopHT, hto tok OTcraeT ot HanpH*eHHH, hjih hto Hanpa- 
aceHHe onepewaeT tok. 

CflBHr no <J)a3e hjih pa3HOCTb (J>a3 mojkho H3MepaTb npoMeaiyT- 
KOM BpeMeHH Me>KÆy M0MeHT3MH flOCTHJKeHHH MaKCHM3JIbHbIX MTHO- 

BeHHbix 3HaneHHH y cpaBHHBaeMbix BeananH, ho 6onee ynoÔHO 3Ty 
BejiHHHHy H3MepaTb b yrnoBbix Mepax. flpH stom yroji b 360° coot- 
BeTCTByeT npoMeacyTKy BpeMeHH, paBHOMy OflHOMy nepnony (naa 
nepeMeHHoro TOKa aacTOTOH 50 eii ohhh nepnon — 0,02 cet c) . 

Ecjih noTOK Oi 6yneT OTCTaBaTb ot noTOKa O 2 . to CHJia F \ b Kaw- 
flbiô MOMeHT BpeMeHH 6y.neT ôojibiue chjih F 2 h hhck ôyneT noBopa- 
HHBaTbCH B CTOpOHy 33MbIKaHHH KOHT3KTOB. 

CjienoBaTejibHO, hjih toto htoôh hhck Bpamanca b nojie neyx 
MaTHHTHblX nOTOKOB 0>1 H <D 2 , HeOÔXOHHMO, HTOÔbl nOTOKH <Di H 02 
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Phc.‘ 41. HHnyKUHOHHoe TOKOBoe pejie: 

1 — MarHHTonpoBoa; 2 — o 6 motk 3 : 3 — æhck; 4 _ koh- 

TaKThi; 5 -*• 3 KpaH 



ôbuiH 6bi cflBHHyTbi Apyr OTHocHTenbHO Apyra KaK b npocTpaHCTBe, 
TaK h bo BpêMêHH (no <J)a3e). Momcht HHAyKUHOHHoro pene npo- 
nopuHOHajieH npoH3BeA£HHio noTOKOB Oi h 02 «a CHHyc yrna CABHra 
no <£a3e ^ Me*ay hhmh h onpenenHeTCH Bbipa*eHHeM 

Af=Æ0 1 ® 2 sin<}), (19) 


rue k — Koa^xJjHUHeHT nponopnHOHanbHOCTH. 

IIInpOKO npHMeHHIOTCH HHAyKUHOHHbie TOKOBbie pene, BbinOnHeH- 
Hbie C K 0 p 0 TK 033 MKHyTbIM BHTKOM (pHC. 41). B 3T0M CJiyqae nOTOKH 
01 H 02 C03AaK)TCH He OTnenbHblMH TOK3MH, a OAHHM TOKOM / 
(H TOKOM, HHflyKTHpOBaHHblM B K0p0TK033MKHyT0M BHTKe). BnarO- 
aapH HaJIHHHK) K0p0TK033MKHyTOTO BHTK3 (3KpaHa), OXBaTblBaiO- 
mero nacra MarHHTonpoBo,aa, oômHH cyMMapHbiô noTOK 0 pacmen- 
jisieTCH Ha aBanoTOKa0i h 02, npn 3TOM nOTOK 0i, npOHH3bIBaiOmHft 
oxBaqeHHyio 3KpaH0M nacTb MarHHTonpoBO.ua, 0 Ka 3 biBaeTca OTCTaio- 
ih,hm no <J)a3e h æhck pene 6y.neT BpamaTbCH b CTopoHy STOronoTOKa, 
KaK noKa3aHO Ha pnc. 41. 

Momcht pene (pnc. 41) onpenenHeTCH no (J)opMyne 


Af=Æ 1 4> 1 ® 2 sin<)>, 


( 20 ) 


rne k\ — K03<jHj>HimeHT nponopnHOHanbHOCTH; 

— yron cnBHra no (J)a3e Me>K,ay noTOKaMH, onpenenHeMbiâ 
SKpaHOM. 

TaK KaK KaJKabiâ H3 noTOKOB 0i >h 02 nponopunoHaneH TOKy /, 
a yron ij) nocTOHHHbiô h He 33 bhcht ot TOKa, to, cnenoBaTenbHO, 
MOMeHT TOKOBoro HHHyKiwoHHoro pene nponopunoHaneH KBanpaTy 
CHnbi TOKa 

M=kl*. (21) 

Æpyraa KOHCTpyKUHH HHHyKUHOHHoro pene BbinonHSieTCH c uh- 
nHHnpnqecKHM poTopoM (ôapaôaHHHKOM), KOTopbifl pacnonojKeH 
Mewny HeTbipbMH noniocaMH cnennanbHoro MarHHTonpoBO.ua. IlpH 
stom noTOKH 0i h 02 cnBHHyTbi b npocTpaHCTBe Ha yron 90°, a <J>a30- 
BblH CnBHr MOKfly HHMH AOCTHraeTCH COOTBeTCTByiOUIHM BKnK) l ie- 
HHeM OÔMOTOK pene, C03AaK)UlHX noTOKH 01 H 02 (cm. pnc. 46). 

§ 11. Pene, BunonHeHHue c Mcnonb3oeaHHeM 

MHflyKi^HOHHoro npMHi^Hna 

KoMiÔHHnpoBaHHbie TOKOBbie pene T h n O B 
PT-80 (HT-80). Pene ranoB PT-80 (HT-80) no npHHnnny aencTBHH 

HBnHIOTCH KOMÔHHHpOBaHHblMH H COCTOHT H3 ÆByX SneMeHTOB: HH- 
flyKHHOHHoro h aneKTpoMarHHTHoro (p»c. 42). 

HHnyKHHOHHblH SneMeHT COCTOHT H3 3neKTpOMarHHT3 12 CAByMH 
K0p0TK033MKHyTbIMH BHTK3MH 13; nOHBHJKHOÔ p3MKH 2, KOTOpa» 
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Mo>KeT noBopaqHBaTbCH b nonnHTHHKax 1 Ha HeôoJibinoft yroB, orpa- 
HHqeHHHH xoæom nanbua 17; ajiiOMHHHeBoro nncKa 20, yKpenneH- 
Horo BMecTe c wepBHKOM 24 Ha och, BpamaiomeHCH b nonnsiTHHKax, 
pacnojio>KeHHbix b Tejie paMKH; erajibHOH cko6h 14, yKpenjieHHon 
Ha paMKe; 3y6«iaToro ceKTopa 23, KOTopuft MOJKeT noBopaqHBaTbca 



Phc. 42. ycTpoficTBO TOKOBoro pe.ie rana PT-80 (HT-80) 


Ha och 22, cboôohho jie>Kamero Ha nBH*Ke 3; TOpM03Horo iioctohh* 
Horo MarHHTa 21; ycrpoftcTBa peryjiHpoBKH Bbinep>KKH BpeMeHH, co- 
croamero H3 peryjiHpoBOHHoro bhht3 25 h nBH>KKa 3, nepeMemaio- 
meroca no BHHTy Bnojib uiKajibi ycTaBOK; npy>KHHbi 18, ynepwHBaio- 
meô paMKy 2 b HaaajibHOM nojio>KeHHH, npn kotopom aepBHK 24 He 
cuenjieH c ceicropoM 23; peryanpoBonHoro bhht3 19; ynopHoro 
BHHTa 16 c raiiKofl 15 hjih peryjinpoBKH yrna noBOpOTa paMKH, a 
TaKJKe uiKajibi pene, He noKa33HHOH Ha pnc. 48. 

SjieKTpoMarHHTHbiH ajieMeHT, npeacTaBJiHiomHH coôoâ TOKOBoe 
MrHOBeHHoe pejie, coctoht H3 CTajibHoro HKopa 7 c KopoMbicnoM 4, 
KOTOpblM MOryT 3aMbIKaTbCH KOHT3KTbI 5; MarHHTOnpOBO.Ha 11 3JieK- 
TpoMarHHTHoro ajieMeHTa h peryjiHpoBOHHoro BHHTa 6 . 

KpoMe Toro, oôihhmh hjih oôohx -ajieMeHTOB hbjihiotch: oômot- 
Ka 10 C OTnaÔKaMH, BbIBeneHHblMH Ha KOJIOHKy 8 C KOHTaKTHblMH 
BHHT3MH 9; K0HT3KTbI pejie 5 H MeXaHHHeCKHft yKa3aTejIb CpaÔaTbl- 
BaHHH (<J>jia)KOK), He noKa3aHHbifl Ha pnc. 42. 

flpH npoxox<HCHHH no oÔMOTKe pene TOKa, paBHoro 20—30% 
ot Toxa cpaôaTbiBaHHH, hhck npnxoHHT bo BpanteHHe non hchctbhcm 
chjih Fi ajieKTpoMarHHTa (pnc. 43), ho nepBHK 24 He bxohht b 3a- 
uenneHHe c ceKTopoM 23. 
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npH BpameHHH AHCKa Ha Hero HaqHHaeT AeftcTBOBaTb CHrta Fu 
TopM03Horo MarHHTa 21 . ripn yBejmqeHHH TOKa b oÔMOTKe perte 
CHJibi Fi h Fn yBejiH'iHBaioTCH. npH onpeAeJieHHofl 'BertnqHHe TOKa 
cyMMapHaa CHjia Fi+Fn, B03AeHCTByiomaH Ha ahck, npeBbicHT cnrty 

npy>KHHbi 18 , paMKa c ahckom 
noBepHeTCH h qepBHK bohaêt 
b 3auenjieHHe c 3y6qaTbiM 
ceKTopoM. 

HaHMeHbUIHH tok, npH KO- 
TopoM npoHcxoAHT cu;enjieHne 
qepBHKa c ceKTopoM, Ha3bi- 
BaeTCH TOKOM CpaÔüTbieaHUH 

undyKtiUOHHoao 9JieMeHTa pe¬ 
rte. CeKTop nocrte 3au,enrteHHH 
e nepBHKOM noAHHMâeTCH h 
cbohm pbiqaroM HaqHHaeT no- 

BOpaqHBaTb BBepX KOpOMblC- 

rto 4 HKopa 7 (cm. pnc. 42). 
npH 3T0M npaBblH KOHeA HKOpH OnyCKaeTCH, 3a30p MeJKAy HKOpeM 
h m arHHTonpoBOAOM yMeHbinaeTca, BCJieACTBHe qero HKOpb npHTHTH- 
BaeTCH k MarHHTonpoBOAy, a KopoMbicrto 4 3aMbiicaeT KOHTaKTbi 
perte 5. 

Flocrte conpHKocHOBeHHH KopoMbicrta c pbiqaroM cicopocTb Bpa¬ 
meHHH AHCKa MO*eT 33Me,ZyiHTbCH H3-3a AOnOrtHHTertbHOrO yCHrtHH 
ot KopoMbicrta, a sto 
npHBeaeT k yMeHbiiieHHio 
.CHrtbi Fu, BCrteflCTBue qe- 
ro bo3mo>kho pacnenrte- 
HHe qepBHKa c ceKTopoM. 

Z(rtH npeAOTBpame- 
hhh pacuenrteHHH ycra- 
HOBrteHa CTartbHan cko- 
6a 14 , KOTopan, npHTH- 
rnBancb k arteKTpOMar- 
HHTy, ycHrtHBaeT aanen- 
jieHHe. 

BpeMH cpaôaTbiBa- 
HHH perte 33BHCHT OT Ha- 
qartbHoro nortoæeHHH 
eeKTOpa H CKOpOCTH Bpa¬ 
meHHH AHCKa. 

Haqartbnoe nortoxcemie ceicropa peryrtHpyercH abhmkom 3 no* 
cpeACTBioiM iBiHHTa 25 BAiOrtb m'Kartbi yiCTaBOK BbiAep>KeK BpeMewH. 

CKOpocTb BpameHHH AHCKa TeM ôortbme, qeM ôortbine tok, npo- 
xoAHmnft no oÔMOTKe perte; cjieAOBaTertbHO, qeM 6ortbuie tok, TeM 
6wicTpee noAHHiMaercH ceKTop h 6biCTpee éyjmsn cpafiaTbieaTb 
perte. 



Phc. 44. XapaKTepHCTHKH pe.ie PT-80 (HT-80) : 

1 — xapaKTepncTHKa HHayKUHOHHoro ajieMeHTa npH 
ycTaBKe 3,5 ceK; 2 — to me, npn ycTaBKe * 2 cen; 
3 — otceHKa 



Phc 4 43. PacnojioxeHHe ajieMeHTOB pe- 
jie PT-80 (HT-80) h ch jim, ÆeHCTByio- 
mae Ha ahck pejie 
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TaKHM o6pa30M, BHflepwKa BpeMeHH pejie TeM MeHbiue, neM 
Combine tok; pejie HMeeT 3aBHCHMyio nacrb xapaKTepHCTHKH, koto- 
paa nepexo^HT b He33BHCHMyio nacTb npH Toxe (6—8) / cp (pnc. 44). 

He3aBHCHMan wacTb HacrynaeT npn HacbimeHHH eraJiH aJiexTpo- 
■MarHHTa, BCJieucTBHe nero MarHHTHbift noTOK ocTaeTca HeH 3 MeHHHM 
ai pejie paôoîaeT c oæhoô h toh >xe BbiuepjxxoH BpeMeHH. 

Ecjih k pejie nouBecTH cpa3y tok, uocTaTOHHbift æjih cpaôaTHBa- 
HHH ajieKTpoMarHHTHoro ajieMeHTa, to HKopb ajieKTpoMarHHTHoro 
ajieMeHTa npHTHHeTCH k MarHHTonpoBOAy h pejie cpaôOTaeT 6e3 bh- 
jiepJKKH BpeMeHH. B aTOMe cjiynae ajiexTpoManiHTHbifi ajieMeHT 
paôoTaeT He coBMecrao c. HHuyxuHOHHbiM, Kax paccMOTpeHO pa- 
Hee, a caMOCTOHTejibHO, OTcexan nam» xapaKTepHCTHKH npn 6ojib- 
iu h x TOKax. IloaTOMy ajiexTpoMarHHTHwft ajieMeHT Ha3biBaeTCH ot- 
•CeHKOH. 

Tok cpaôaTbiBaHHH HHuyxnHOHHoro ajieMeHTa h oTceqxn pery- 
jinpyeTCH nepecTaHOBKoîi OTnaex Ha KOJiouxe 8 (cm. pnc. 42). KpoMe 
TOTO, TOK CpaÔaTbIBaHHH OTCeHKH MOJKHO peryjIHpOBaTb B IIIHpOKHX 

npeaejiax bhhtom 6. 

BbinycKaiOTCH cjieuyiomHe HcnojiHeHHH pejie PT-80 (HT-80) : 

pejie THna PT-81 (HT-81) h PT-82 (HT-82), KOTopbie hmciot 

OAHH 3aMbIKaiOmHH (HJIH pa3MMK3IOIIXHH) K0HT3KT; 

pejie rana PT-83 (HT-83) h PT-84 (HT-84), Koropbie hmciot 

pa 3 ,aeJibHbie 3aMbiKaiomHe KOHTaKTbi: y HHuyxnHOHHoro ajieMeHTa, 
saMbiKaiomneca c BpeMeHeM, h otcchkh, 3aMbixaiomHecH mtho- 
BeHHo; 

pejie rana PT-85 (HT-85) h PT-86 (HT-86), KOTopbie npeuHa3- 
HaneHbi æjih 3amHTbi Ha onep 3thbhom nepeMeHHOM Toxe h hmciot 
pa3MbIKaiOmHH H 3aMbIKaK>miIH KOHTaKTbl nOBbinieHHOH MOIUHOCTH 
c oôiuefi tohkoh. KoHTaxTH nepeKjnonaioT nenb 6e3 pa3pHBa; 

pejie TnnoB PT-91 h PT-95 BbinojiHeHbi Ha ocHOBe pejie cepnn 
PT-80, HO HMeiOT MajI033BHCHMyK) XapaKTepHCTHKy BblUepiKKH Bpe¬ 
MeHH ot TOKa. Pejie PT-91 HMeeT ouhh koht3kt HopMajibHoô moiu- 
hocth (xaK y pejie PT-81) h npeuHaaHaqeHO ujih paôora Ha onepa- 
THBHOM nOCTOHHHOM TOKe. Pejie PT-95 HMeeT OUHH yCHJieHHblft 
K0HT3KT h npeuHa3HaneHO uuh paôoTbi Ha onepaTHBHOM nepeMeHHOM 
Toxe. 

BbiAep*Ka BpeMeHH b He3aBHCHMoii nacra ajih pejie c HenerabiM 
HOMepoM cepHH peryjiHpyeTcn b npeuejiax ot 0,5 uo 4 cet c, a ajih 
pejie c neTHbiM HOMepoM — ot 4 uo 16 ce/c. Pejie BbinycnaiOTCH Ha 
HOMHHajibHbie tokh: 10 a (npeuejibi TOKa cpaôaTbiBaHHH 4— 10 a) h 
Ha 5 a (npeuejiu ycraBKH 2 —5 a) h hmciot b o6o3HaneHHH THna 
pejie nocjie 3HaKa upoôu cooTBeTCTBeHHO unijjpy 1 (10 a) hjih 
2 (5 a). 

HHAyKUHOHHbie pejie HanpaBJieHHn moiuhocth. 
Pejie HanpaBJieHHH moiuhocth npHMeHHiOTCH b cxeMax HanpaBJieH- 
hhx 3amHT. Pejie HMeeT UBe oômotkh: TOKOByio, BKJUonaeMyio Ha tok 
I p b uenb TpaHCiJiopMaTopoB TOKa (pnc. 45), h HanpsuxeHHH, bkjiio- 
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aaeMyio m HanpaaceHHe uihh U p aepe 3 TpaHC<|)opMaTop Hanpa- 
WeHHH. 

Kaamaa o6motk 3 co3naeT Maranrabift noTOK. TaK KaK oæhh hs 
M arHHTHbix noTOKOB nponopuHOHajieH Tony 7 P , a Æpyrofi— Hanpa- 
*eHHK) Up, TO BpamaromUH MOMCHT, B03HHK3I0IHHH Ha HOABHJKHOfi 
aacra peJie, ôyneT nponopuHOHaJieH hx npoH3Be,neHHio, KOTopoe Ha- 
3 WBaeTca (Jihkthbhoh MomHOCTbio Ha 3aa<HMax peae, a 3 HaK mo- 


MeHTa 33 BHCHT ot HanpaBJieHHa 
3TOH MOIHHOCTH. 

B HacToauiee BpeMa uinpoKO 
npHMeHaKDTca o,nHO<j)a3Hbie pejie 
HanpaBJieHHa moihhocth c hhjihhæ- 
pHHeCKHM poTopoM THna PBM-170 
(HMB-170). 

ycTpoftcTBO TaKoro pejie noKa- 
3aHo Ha pHc. 46. Pejie coctoht H3 






Phc. 45. npHHmiriHa.TbHasi exe- Phc. 46. ycTpoftcTBO peae THna 

Ma BKjnoneHHH pejte HanpaBjie- PBM-170 (HMB-170) 

HHH MOIUHOCTH 


3aMKHyToro MarHHTonpoBoaa 1 c aeîupbMa nojnocaMH, Ha kotopom 
pacnojioa<eHbi: TOKOBaa o6motk3 2, HMeiomaa HBe cckhhh Ha nojno- 
cax 3 h 4, h o6motk 3 Hanpa*eHHa 5, HMeiomaa aerape cckhhh (hb 
apMe MarHHTonpoBoaa). 

ToKOBaa o6motk 3 co3,aaeT MarHHTHbift noTOK <X>i, HanpaBJieHHbiâ 
BHOJib nojiiocoB 3 h 4, a o6motk 3 HanpaweHHa co3,naeT noTOK O 2 
aepe3 nojiioca 6 h 7, KOTopbiô CHBHHyr b npocrpaHCTBe OTHOCHTejib- 
ho noTOKa Oi Ha 90°. 

Meacny nojnocaMH pacnojioxeeHbi CTajibHOH cepaeaHHK 8 , yMeHb- 
uiaiomHH B03HyuiHbift 3a3op Me>KAy nojnocaMH MarHHTonpoBo,na, h 
ajiiOMHHHeBbiH poîop (ôapaôaHHHK) 9, yKpenjieHHbiô Ha och 10. 
Kohhh och 11 BpamaioTCH b noHiHHnHHKax 12 h 13. 
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Ha och 10 Ha H30JiHp0BaHH0H njiacTHHe yKpenjieH noABHJKHoft 
KOHTaKTHblH MOCTHK Ï4, KOTOpHH npH CpaÔaTbIBaHHH 3aMbIKaeT 
HenOABH>KHbie KOHTaKTbl 15 H 16. 

Bo3BpaT pejie b hcxoahoc nojio^eHHe ocymecTBJiHeTCH cnnpajib- 
HOH npyJKHHOH 17. B3aHMOAeftCTBHe MarHHTHblX nOTOKOB ®1 H ®2 
C HHAyKTHpOBaHHblMH HMH TOK3MH B CTCHKaX pOTOpa C03AHCT Ha 
HeM BpamaiomHH momcht, nponopunoHajibHbiH moiahocth h 3aBH- 
chluhh TaK>Ke ot yrjia CABHra no cj)a3e <pp noABeAeHHbix k pejie TOKa 

/p H HanpHJKeHHH t/ p . 





Phc. 47. ÆeficTBHe pejie HanpaBJieHHH moiahocth b cxeMe 
3amHTbi 

Bbipa^eHHe MOMeHTa ajih pejie HanpaBJieHHH moiahocth, ncnoJib3ye- 
Moro B CXeMaX 3amHT OT Me>KAy(j)a 30 BbIX KOpOTKHX 33MbIKaHHH, 
HMeeT BHA 

M Bp =£/// p cos(<Pp+45°) (22) 

HJIH 

•M„ p =Æ/// p cos (<p p +30°), (23) 

a ajih pene HanpaBJieHHH moiahocth, HcnoJib3yeMoro b cxeMax 3 a- 

mHT OT 33MHKaHHH Ha 3eMJIK), 

M Bp =Æ/ p t/ p sin(9p+15°), (24) 

rae / p h C/p — cooTBeTCTBeHHO tok h HanpHHceHHe, noABeAeHHwe 
k o6motk3m pejie, a <p p — yroji Me*Ay hhmh. 
Z(eficTBHe pejie HanpaBJieHHH moiahocth b cxeMe 3aiAHTM noxa- 
3aHO Ha pHC. 47. HanpaBJieHHe tokob b oÔMOTKax pejie ajih nepBHH- 
hoto Toxa I', HanpaBJieHHoro ot oihh noACTaHHHH k Mecry KopoT- 
KOTO 3aMbIK3HHH B TOHKe Ku npH 3T0M Ha pejie C 03 flaeTCH nOJIOJKH- 
TejIbHHÔ BpamaiOmHH MOMeHT, 3aMHKaiOIAHH KOHTaKTbl, H 3aiUHTa 
AeôcTByeT Ha OTKjHoneHHe. Ecjih we KOpoTKoe 3aMbiKaHHe npoH3oâ- 
AeT b Tonne K 2 , to nepBHHHbiH tok I", a cjieAOBaTejibHO, h tok 
b tokoboô oÔMOTKe pejie H3MeHHiOT CBoe HanpaBJieHHe Ha npoTHBo- 
noJiOH(Hoe h Ha pejie co3AaeTCH OTpHuaTejibHbiô momcht, pa3MbiKa- 
ioiahh KOHTaKTbl. B 3tom cjiynae samma Ha oTKjnoneHHe He Aeîi- 
CTByeT. 
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Peue HanpaBjieHHH moiuhocth xapaKTepusyeTCH nyBCTBHTeubHo- 
CTbio, onpeflejineMOH HaHMeHbuieft bcuhhhhoô moiuhocth, npn koto- 
poô cpaôaTbiBaeT peue; nyBCTBHTeubHOCTb H3MepneTCH b BoubTaM- 
nepax (sa). 

Æpynm BawHbiM napaMeTpoM peue HBuneTCH yruoBaa xapaxTe- 
pncTHKa, KOTopaa noKa 3 HBaeT paêonyio h Hepaôonyio 30Hbi peue. 

YruoBbie xapaKTepHCTHKH peue HanpaBueHHH moiuhocth rana 
MMB-171/1, HMeioiuero BbipaweHne MOMeura M B p=&/pi/ p cos((j>p+ 
+ 45°), npHBeueHw Ha pnc. 48. 



PaSoytf) I Hepaôooan . Paôoian 

30H0. | 30 h a. | 30H (l 


a) 


Phc. 48. yrjiOBbie xapaKTepncTHKH pe.ie HanpaBJieimsi moiu- 
hocth rana HMB-171/1 


Ha pnc. 48, a noxasaHa 33 BHCHMOCTb moiuhocth cpaôaTHBaHHH 
peue ot yrua cuBHra 4>a3 Toxa h HanpHJxeHHH. npn stom bhaho, hto 
npH pa3Hocra <j>a3 Me«Ay HanpsnxeHHeM h tokom (tok OTeraeT ot 
H anpaxieHHH) 45° h 225° peue He paôOTaeT, Tax xax MomHOCTb, He- 
oôxoAHMan a-na cpaôaTbiBaHHH, cuhuixom Beunxa, a npn yruax 135 h 
315° peue HMeeT HaHMeHbiuyio MOiUHocTb cpaôaTbiBaHHH, ho npn 
yrue 135° peue HMeeT OTpHuaTeubHbifi MOMeHT, t. e. Hepaôouyio 
30Hy, a npn yrue 315° — nouojxHTeubHbift MOMeHT — paôoqyio 30Hy. 

Ha pnc. 48,6 noxa 3 aHa Ta >xe yruoBaa xapaxTepHcraxa peue 
b BexTopHOM H 3 o 6 pa}xeHHH b BHAe 33BHCHM0CTH 3Haxa Bpamaxiiuero 
MOMeHTa ot yrua MexiAy BexTopaMH Toxa h HanpnweHHH (paBHoro 
CABHry no <jia3e Toxa h HanpaweHHfl). 

H3 paccMOTpeHHH yruoBOH xapaxTepHcraxn peue HanpaBueHHH 
moiuhocth cueuyeT: 

MOMeHT BpaïueHHH M bp ABaxiAbi, npn yruax 45 h 225°, MeHHeT 
3Hax. 3 th yrubi Ha3HBaioTCH yzAüMU mMeHenusi 3 Hükü epatufltou\ezo 
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MOMema, a jihhhh 2 — 2 , npoBe^eHHaH qepe3 ara yimi, Ha3biBaeTCH 
Aimueü u 3 MeHeHUft 3 HaKa epainatoineao MOMenra; 

MOMeHT BpameHHH M b p npw yrjiax 135 h 315° AocraraeT MaxcH- 
MajibHOH BejiH^HHbi (pHC. 48, cl u 6) y qeMy cooTBeTCTByeT HaHMeHb- 
man BejinqnHa moiuhocth cpaôaTbiBaHHH pejie (lOsa). 3th ynibi 
Ha3bIBaiOTCH yeACLMU, MdKCUMClAbHblX MOMeHTOe HJIH yZACLMU MCLKCU- 
MCLAbHOÜ HyeCTôUTeAbHOCTU, a JIHHHH 1 — 1, npoBe;xeHHâH qepe3 3TH 
yrJIbl, Ha3bIBaeTCH AUHUeÜ MüKCUMüAbHblX MOMeHTOe . 

yrjiOBan xapaKTepncTHKa pejie BbinojiHneTCH t3khm oôpa30M, 
qToôbi HaHMeHbman MomHOCTb cpaôaTbiBaHHH pejie, t. e. Maxcn- 
MajibHan qyBCTBHTejibHOdb pejie, no bo3MO>khocth HMejia 6bi mccto 
npH yrjiax Menqxy BeKTopaMH nepBHHHbix Toxa h Hanpn>xeHHH, 6jih3- 
khx k yrJiaM b pexŒMe xopOTKoro 3aMbiKaHHH. B paccMOTpeHHOM 
cjiynae stot yroji paBeH 315°. 

Pejie HanpaBJieHHH moiuhocth HMeeT onpeÆejieHHyio noJinpHOCTb 
3a>xHM0B oômotok (cm. pHC. 45), noTOMy hto 3Hax Bpamaiomero 
MOMeHTa pejie 3aBHCHT ot OTHOCHTejibHoro HanpaBJieHHH tokob 
b ero oÔMOTKax. 

riosTOMy ajih oôecneneHHH npaBHJibHoro æchctbhh pejie HaripaB- 
jieHHH moiuhocth npncoeÆHHeHHe k HeMy neneft ot TpaHC(j)opMaTO- 
pOB TOKa H HanpHJKeHHH £OJI>XHO npOH3BOAHTbCH T3KHM 0Ôpa30M, 
HTOÔbl TOKH H HanpH>XeHHH, nOÆBOAHMbie K OAHOnOJIHpHblM 33>KHMaM 
oômotok pejie, npoxozuiJiH b Tex me HanpaBjieHHnx, xax h b nepBHq- 
hoh 3amnmaeMOH cem 


KoHTpOAbHbie ÔOtipOCbl 

1. K KaKOMy THny sjieKTpoMarHHTHbix pejie othochtch pejie 3T-520, Kan oho 
ycTpoeHO h Kan paôoTaeT? 

2. KaKOBO ycTpoftcTBO pejie THna PT-40 h pejie Hanpn>KeHHH PH-50? 

3. Kan ycTpoeHO h paôoTaeT pejie BpeMeHH cepHH 3B-100 h 3B-200? 

4. Kan ycTpoeno h paôoiaeT pejie BpeMeHH THna PBM-12 (PBM-13)? 

5. Kan ycTpoeHO h paôcrraeT nojiHpH30BaHHoe pejie? 

6. Kan ycTpoeHO h paôoTaeT HH^yKUHOHHoe pejie THna PT-80 (HT-80)? 

7. HtO TaKOe 3aBHCHMaH H He3aBHCHM3H HaCTH XapaKTepHCTHKH HHÆyKUHOH- 
hoto pejie PT-8Q (HT-80)? 

8. Æjih nero npHMeHHiOTCH h k3kob npHHUHn aghctbhh HHÆyKUHOHHblx pejie 
HanpaBJieHHH moiuhocth? 



rriABA mi 


OIIEPATMBHbltil TOK r nPMBOflbl, 
CXEMbl ynPABJIEHMSI 


§ 12. OnepaTHBHbiH tok 

/iHCTaHUHOHHoe BKjnoHeHHe h oTKJnoneHHe BbiKjnoHaTejieft KaK 
BpyqHyio ot Kjnoneft ynpaBJieHHH, TaK h ot ycTpoftcTB pejieftHoft sa- 
lUHTbi h sjieKTpoaBTOMaTHKH ocymecTBJineTCH nepeAaneft KOMaHA no 
cnei*HajibHbiM uennivi ynpaBJieHHH. Tok, npoxoAnmnn no uennM 
ynpaBjieHnn, Ha3biBaeTCH onepaTueubiM tokom. J\jm ycTpoftcTB 3a- 
IUHTbl H aBTOMaTHKH HCnOJIb3yK)T ABa BHAB OnepaTHBHOrO TOKa: 
nocTonHHbiô n nepeMeHHbin. 

Hctohhhkom nocTonHHoro onepaTHBHoro TOKa cjiy^aT aKKyMy- 
jinTopHbie ôaTapen c 3apnAHbiMH ycTpoftcTB a mh. AKKyMyjiHTopHbie 
ôaTapen BbinojmnioTcn Ha CTaHAaprabie Hanpn>KeHHH 220, 110, 48 
n 24 6 . 

OnepaTHBHbift tok, KpoMe bq3abhctbhh Ha BbiKjnonaTejin, ncnojib- 
3yioT A«^n paôoTbi pa3JMHHbix BcnoMoraTejibHbix pejie h cnrHajin3a- 
Uhh. CxeMbi nocTOHHHoro onepaTHBHoro TOKa AOJi>KHbi ôbiTb Bbinoji- 
HeHbl C BbICOKOH HaA^^KHOCTblO. 3T0H U,ejIH OÔbIHHO BbinOJIHfleTCH 
cneuHajibHan pacnpeAejiHTejibHan ceTb nHTaHHH noTpeÔHTejien no- 
CTOHHHOrO TOKa (pnc. 49). 

CeTb nocTOHHHoro TOKa nHTaeTcn ot aKKyMyjiHTOpHon ôaTapen 
AB, KO'HTpojib 13 a HanpnHceHHeM Ha um'Hax BeAeT.cn no BOJibTMeTpy, 
a BejiHHHHa Hanpn>KeHHH peryjinpyeTcn nocpeACTBOM cneuHaJibHoro 
ycTpoôcTBa. 

3anac SHepran b ôaTapee no Mepe ee pacxoAOBaHnn yMeHbiiiaeT- 
cn, h nosTOMy b cxeMe npeAycMOTpeHo cneuHajibHoe noA3apnAnoe 
ycTpoftcTBO, cocTonmee H3 ABHraTejin JJ nepeMeHHoro TOKa, nHTae- 
Moro ot ujhh coôcTBeHHoro pacxoAa, h reijepaTopa nocTonHHoro 
TOKa /\ 

3apnAa aKKyMyjiHTOpHbix ôaTapen nacra npHMeHnioTCfl 
TaKHce noJiynpoBOAHHKOBbie hjih pTyrabie BbinpnMHTejiH. 

Bce noTpeÔHTejin nocTonHHoro TOKa agjihtch no CTeneHH hx ot- 
BeTCTBeHHOCTH Ha HecKOJibKo KaTeropnn. 
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HanôoJiee oTBeTCTBeHHbiMH noTpeÔHTejiHMH hbjihiotch uenn one- 
paraBHoro TOKa 3amHTbi, aBTOMaTHKH h ynpaBJieHHH BbiKJiiouaTe- 
JIHMH. 3 tH UeiIH nHTaiOTCJI OT IUHHOK ynpaBJieHHH Uiy, KOTOpbie RJ 151 
noBbinieHHH HaAOKHOcra acjihtch Ha HecKOJibKo ceKUHH, HanpHMep, 
OTAejibHbie ceKUHH MoryT oôcjiyaŒBaTb onpeuejieHHbie yuacTKH: 
BbiKjiioqaTejiH 110 kb, 35 kb h t. a. FlHTaHHe Ka>KAoft ceKUHH Bbinoji- 
HHeTCH nepe3 OTAejibHbie npeAOxpaHHTejiH hjih aBTOMaTbi. 



Phc. 49. npHHmuiHajibHaH cxeMa pacnpeAejiHTeJibHOH cera iiocto- 
HHHOrO TOKa! 


OTAejibHbie IHHHKH H UeïïH BbinOJIHHïOTCH AJIH ÜHTaHFIH OOMOTOK 
BKJIlOHaiOLUHX SJieKTpOMarHHTOB BblKJHOHaTeJieft (lIIHHKH IUB) \ TOKH 
B 3THX uennx MoryT AOCTHTaTb ÔOJIbUIHX BeJIHHHH. 

UenH CHTHaJIH3aUHH nHTaiOTCH OT OTAeJIbHblX IHHHOK CHTHajIH- 
3auHH LUC. IlHTaHHe üihhok ynpaBJieHHH my, BKjHoneHHH mB h 
CH raaJiH3auHH ocymecTBJineTCH nepe3 cooTBeTCTByioiUHe npeuoxpa- 
HHTejiH, a OTAejibHbie uenn, noAKJHonaeMbie k uiHHKaM, 3aiuHiuaiOTCH 
TaKHce npeuoxpaHHTejiHMH ny, FIB, TIC. 

B cera nocTOHHHoro TOKa AOJi>KeH noAAep>KHBaTbCH HeoôxoAH- 
MblH ypOBeHb H30JIHUHH, TaK KaK HapyüieHHe H30JIHUHH OTHOCHTejIb- 
ho 3eMjiH MO>KeT npHBecTH k o6pa30AaHHio oôxoAHbix ueneft h Aa>Ke 
K JIO>KHbIM OTKJIIOHeHHHM. IloSTOMy BCe yCTaHOBKH nOCTOHHHOrO TOKa 
OÔOpyuyiOTCH yCTpOHCTBaMH nOCTOHHHOrO KOHTpOJIH COCTOHHHH H 30 - 
JIHUHH CeTH OTHOCHTeJIbHO 3eMJIH. 

CxeMa npocTenniero kohtpojih h3ojihuhh noKa3aHa Ha pnc. 50. 

ÛHa COCTOHT H3 AByX BOJIbTMeTpOB, BKJIIOUeHHblX MeîKAy K32KABIM 

nojiiocoM h 3eMAeft. 


62 



B HopMajibHbix ycjioBHHX, Korfla conpoTHBJieHHH h3cwihuhh no- 
JIIOCOB Rui H Ri,2 OTHOCHTeJlbHO 3CMJIH OAHliaKOBbI, TO OAHHaKOBbI H 

Hanpa*eHHH U\ h U 2 Kaacnoro nojiioca oTHOCHTejibHo 3eM^H h ohh 
paBHbi nojioBHHe Hanpa*eHHH Meway noÆiocaMH, t. e. Ui = U2 = 


=0,5 U. 

ripH nOHHX<eHHH COIIpOTHBJieHHH H30JIHU.HH Ha OAHOM H3 ÜOJIK)- 
COB HanpH>KeHHe STOrO nojiioca OTHOCHTeJlbHO 3CMJIH, HOpMajIbHO 
paBHoe 0,5 U, noHH*aeTca, a HanpsoKeHHe Æpyroro nojiioca otho- 

CHTejibHO 3eMJiH yBeJiHHHBaeT- 
ch Ha Ty *e BeJiHHHHy. 

CxeMa, H3o6pa>KeHHaH Ha 
pnc. 50, AaeT yAOBJieTBopH- 
Tc:ibiibie peay.TbTaTbi, ecnn co- 
npOTHBJieHHH BOJIbTMeTpOB CO- 
H3MepHMbI C COnpOTHBJieHHeM 
H30JIHHHH. JXjlü 3T0r0 BOJlbT- 
MeTpbl flOJDKHbl HMÊTb COnpO- 

THBjieHHH He MeHee 50— 

100 KOM Ka*flHH. 

IIpHBefleHHaH cxeMa no- 
3BOJiaeT ocymecTBjiHTb nepno- 
AHHeCKHH KOHTpOJIb COCTOH- 
HHH H30JIHIIHH. 

npH nooaepeflHOM pa3MbiKaHHH KHonoK Ki h K 2 3anHCbiBaiOTCH 
HanpHJKeHHH U 2 h Ui h onpeaeJiaeTCH conpOTHBjieHHe h30jihuhh no 
(JjopMyjie 



Phc. 50. ripHHUHnHajibHaH cxeMa koh- 

TPOJIH H30JIHUHH CeTH nOCTOHHHOTC) TOKa 


^?Hl- 


R 


h2 — 



U -Ut 
U 2 

U -U, 
Ut 



(25) 

(26) 


rAe R b — conpoTHBjieHHe BOJibTMeTpa; 

U — Hanp5i>KeHHe Me>KAy nojnocaMH. 

B SKcnjiyaTauHH npHMeHHiOTCH TaK>Ke h Apyrne cxeMbi kohtpojih 
COCTOHHHH H30JIHUHH, B TOM HHCJie H CxeMbi aBTOMaTHHeCKOTO KOH- 
TpOJIfl. 

Ha pue. 51 npHBeAeHa cxeMa npnôopa aBTOMaTHnecKoro koht- 
pOJIH H30JIHUHH THna BA-3, KOTOpblH BKJIIOHaeTCH Ha IHHHbl nOCTO- 
HHHOTO TOKa. 

ConpoTHBJieHHH npnôopa Ri H R 2 h ConpoTHBJieHHH H30JIHUHH 
nOAIOCOB nOCTOHHHOTO TOKa /?+ 3 H R~ 3 OTHOCHTeJIbHO 3eMJIH oôpa- 
3yK)T MOCT. 

B AHaroHajib MOCTa BKjnoneHbi npnôop h nojiHpH30BaHHoe pejie 
nP, y KOToporo npH paBHOBecnn MOCTa tok no oÔMOTKe He npoxo- 

AHT H KOHTaKTbl HPi H I1P2 pa30MKHyTbI. 
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npH HapymeHHH H30 Jiîiumh (i? H3 ) oAHoro H3 noJiiocoB paBHOBecne 
MocTa HapymaeTCH, nepe3 npnôop h pejie npoxoAHT tok, pejie IIP 
CpaôaTbiBaeT. B aaiBMCHMOcra ot toto, Ha iKaKOM mojnoce npüH3amjio 
CHHHCe'HHe 1 Î 30 JIHUHIH, '3aMbIKaeTCfl ’KOHTaiKT pejie ÜPi H JT H np 2 , 
b pe 3 yjibTaTe nero cpaôaTbiBaeT pejie n h cbohmh KOHTaKTaMH 3a- 
MbiKaeT uenb CHrHajiH3aunH. 

B KanecTBe npnôopa npHMeHeH MHjijinaMnepMeTp, KOTopbin 

HMeeT AByCTOpOHHHH OTCHeT OT HyjieBOH TOHKH, pacnOJIO>KeHHOH 
b cepeAHHe niKajibi. 



Phc. 51. npHHimnHajibHafl cxeMa ycTponcTBa aBTOMaTH^ecKoro 
KOHTpOJIH H 30 JIHUHH IIOCTOHHHOrO TOKa THna BA-3 


IÜKajia npnôopa OTrpaAynpoBaHa b KHJiooMax conporaBJieHnn 
H30JI5IUHH nOSTOMy npH 3aMbIKaHHH Ha 3eMJIK) OAHOrO H3 no- 

jhocob npnôop noKa3biBaeT conpoTHBJieHHe h3ojihuhh h yKa3biBaeT, 
Ha KaKOM nojiioce naojinunn noHH3HJiacb. 

ycTpoftcTBO aBTOMaTHHecKoro kohtpojih cpaôaTbiBaeT, eCJIH 
H30JI5îIJ;H5I CHH3HJiaCb Ha OAHOM H3 nOAIOCOB AO. 40 — 50 KOM (npH HO- 
MHHaJIbHOM HanpHHCeHHH 220 tf), a npH MeHbUieM HOMHHaJIbHOM 
HanpHHceHHH conpoTHBJieHHe h3oahuhh, npH kotopom cpaôoTaeT 
KOHTpOAb, ÔyAeT npCHTOpUHOHaAbHO HH>Ke. 

KHonKH K 2 cAy>KaT ajih onpoôoBaHHH ycTpoftcTBa, khohkh 
K\ — AJin onpeAeAeHHH conporaBAeHnn h30ahuhh b cjiynae oAHOBpe- 
MeHHoro noHHHceHHH H30JIHUHH Ha oôohx nojiiocax (/? + H R~ 3 ). 
ConpoTHBJieHHH Rs n R 4 HeoôxoAHMbi juin macTponKH npnôopa 
h pejie, a Rs, Re, R7 hbjihiotch orp aH iHH'Hb a iolahmih conporaBjieHH- 

HIMH. 

FIpHMeHeHHe nocTOHHHoro oneparaBHoro TOKa CBH3aHo c skc- 
njiyaTaunen AoporocTonmen aKKyMyjiHTopHon ôaTapen, BbinoJiHe- 
HHeM pacnpeAeAHTeAbHOH ce™ c ôoAbuiHM mnnnecTBOM Kaôejin, 
noaTOMy b nocAeAHee BpeMH Bce ôojiee mnpoKoe pacnpocTpaHeHHe 
noJiynaeT HapnAy c npnMeHeHneM BTopnnHbix pejie npnMoro achct- 
bhh nHTaHHe onepaTHBHbix nenen nepeMeHHbiM tokom. 

npHMeHeHHe oneparaBHoro nepeMeHHoro TOKa ajih ynpaBJieHHH, 
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pejieÏÏHOH 3amHTbI H aBTOMaTHKH HMeiOT TeXHHK0-3K0H0MHqeCKHe 
npeHMymecTBa no cpaBHeHHio c npHMeHeHHeM nocTOHHnoro onepa- 
THBHoro TOKa. FlepeMeHHbiH onepaTHBHbift tok no3BOJiHeT OTKa3aTb- 
en ot npHMeHeHHH AOporocToniHHx aKKyMyjiHTOpHbix ôaTapen c non- 
3apHAHbiMH ycTponcTBaMH h ot Hcnojib30BaHHH oômeft SJieKTpHHeCKH 
CBH3aHHon ceTH onepaTHBHoro Toxa. IlepeMeHHbiH onepaTHBHbift tok 
no3BOJineT BbinojiHHTb npocrae, HaAe>KHbie h AemeBbie cxeMbi 
peJiefiHOft 3amHTbI H aBTOMaTHKH. 

Hctohhhkom onepaTHBHoro nepeMeHHoro TOKa ajih pejieftHoft 
3aiUHTbI HBJIHIOTCH B OCHOBHOM TpaHC(f)OpMaTOpbI TOKa. BeJIHHHHa 
TOKa, npoxoAnmero no BTopHHHoft oôMOTKe npaBHJibHo BbiôpaHHoro 



PhC. 52. npHHUH- 
nnajibHaH cxeMa 3a- 
mHTbi Ha onepaTHB- 
hom nepeMeHHOM 
TOKe c pejie PT-85, 
PT-86 {HT-85, 
HT-86) 



Phc. 53. üpHHUHnHajibHaH 

cxeMa nHTaHHH OTKjnona- 
lomen uenH 3amHTbi ot 
T paHC(J)opMaTOpOB 'TOKa ne- 
pe3 npoMe^yTOHHbiH Ha- 
CbllUaiOmHHCH TpaHC(|)Op- 
MaTop ÜHT 


TpaHcc})opMaTOpa TOKa npH kopotkom 3aMbiKaHHH, Bcer^a oôecne- 
HHBaeT Ha^OKHoe OTKjiioqeHHe BbiKJHonaTejiH. 

JXjin 3JieKTp0aBT0MaTHKH H HaCTHHHO ÆJIH pejieftHoft 3amHTbI 
b KanecTBe ncTonniiKa onepaTHBHoro TOKa HcnoJib3yioTCH TpaHC(})op- 
MaTopbi nanpn>KeHHH. 

0,THaKO TpaHC(J)opMaTopbi Hanpn>KeHHH He MoryT cjiy>KHTb hc- 
TomiHKOM onepaTHBHoro TOKa ajih 3amHTbi ot kopotkhx 3aMbiKaHHft 
BCjie^cTBiie Toro, hto npH kopotkhx 3aMbiKaHHHx nanpH>KeHHe no- 

HHH<aeTCH H MO>KeT OKa3aTbCH HeAOCTaTOnHblM ^JIH OTKJHOHeHHH 
BbiKjiioqaTe.TH. 

Ha pnc. 52 noKa3aHa cxeMa HenocpeACTBeHHoro nHTaHHH KaTyui- 
KH OTK.TIOneHHH OT TpaHC(})OpMaTOpOB TOKa. 

HopMajibHo uenb KaTyuiKH OTKjiioqeHHH KO pa30MKHyTa Ha 3a-» 
MbIKaiOmeM KOHTaKTe 2 MaKCHMaJIbHOrO TOKOBOrO pejie H BTOpH 1 !* 
Hbift tok TpaHC(J)opMaTopoB TOKa TT 3aMbiKaeTCH qepe3 oÔMOTKy 
TOKOBoro pejie h ero 3aMKHyTbift kohtbkt 1. 


3-518 
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KoHTaKTbi HHAyKUHOHHbix TOKOBbix pejie HT-85, HT-86 (PT-85, 
PT-86) BbinoJiHeHbi 6e3pa3pbiBHbiMH (mocthiuhmh), t. e. npH cpaôa- 
TbiBaHHH pejie cHanajia 3aMbiKaeTCH koht3kt 2, a noTOM pa3MbiKaeT- 
ch KOHTaKT 1. 3to HCKJnonaeT B03M0>KH0CTb pa3pbiBa uenn BTOpH l I- 
HOH OÔMOTKH TpaHC(})OpMaTOpOB TOKa. 

Ha pue. 53 npHBeAeHa cxeMa nHTaHHH uenn KO ot TpaHC(})op- 
MaTopoB TOKa TT nepe3 npoMewyTOHHbiH HacbimaiomHHCH TpaHC- 
(jDopMaTop IIHT. U,enb btophhhoh oômotkh HHT, b KOTOpyio bkjuo - 
qeHa KaTyuiKa OTKjnoneHHH, HopMajibHO pa30MKHyTa 3aMbiKaiomHM 
KOHTaKTOM pejie T. 

XapaKTepncTHKa HacbimaiomerocH TpaHC(f)opMaTopa IIHT Bbi- 
ôpaHa TaKHM oôpa30M, hto tok bo btophhhoh oômotkc IIHT He npe- 
BbiuiaeT 8—13 a npH jnoôbix tokbx b nepBHHHOH oÔMOTKe HHT, sto 

no3BOJineT BbinojiHHTb 3amHTy c oôbiHHbi- 

mh pejie (3T-521, HT-81 h Ap.)- 

BjIOKH nHTaHHH. Æjih nHTaHHH 
ueneô 3amHTbi, aBTOMaTHKH h otkjho- 
HaiomHX KaTymeK BbiKJnonaTejieH npo- 
MbiuiJieHHOCTbK) BbinycKaioTCH cneunajib- 
Hbie ôjiokh nHTaHHH, HanpHMep ranoB 

Bn-io, En-ioo, Bn-iooo. 

Ha phc. 54 npHBeAeHa cxeMa ôjiOKa 
nHTaHHH Bn-10, KOTOpblH COCTOHT H3 
npoMe>KyTOHHoro Tpanc^opMaTopa Ha- 
npn>KeHHH TH, npoMe>KyTonHoro Hacbi- 
maiomerocH TpaHC(J)opMaTopa TOKa TT, 
BbinpHMHTejien BH h BT h KOHAeHcaTO- 
pa C. 

Bjiok n'peAHa3HaneH jxjw nHTaHHH pejie hjih 3amHTbi c homh- 
HaJibHbiM Hanpn>KeHHeM 110 e npH HanôojibmeH Harpy3Ke ne ôojiee 
40 6T. 

HacbimaioEUHHCH TpaHC(j)opMaTop TT HMeeT ABe nepBHHHbie oô¬ 
motkh, KOTopbie BKjnonaioTCH b uenb TpaHC(})opMaTopoB TOKa oahhm 
H 3 cjieAyiomHx cnocoôoB: 

oômotkh coeAHHeHbi nocjieAOBaTejibHo h BKjnoneHbi Ha pa3HOCTb 
BTOpHHHblX TOKOB TpaHC(})OpMaTOpOB TOKa; 

Ka>KAan oÔMOTKa BKjiioneHa Ha (})a3HbiH tok TpaHC(j)opMaTopoB 
TOKa TaK, HTOÔbl MarHHTHblH nOTOK B CepAeHHHKe TpaHC(j)OpMaTOpa 
TT 6h\ji nponopuHOHaJien pa3H0CTii (J)a3Hbix tokob, noABOAHMbix 
k ero oÔMOTKaM. 

Ha Kan<AOH nepBHHHoft oÔMOTKe TpaHC(J)opMaTopa TT hmciotch 
T pH OTnaHKH: 5; 7,5 h 10 a, KOTopbie ycTanaBJiHBaioTCH b 3aBHCH- 
mocth ot Harpy3KH, BKjnoneHHoft Ha BbixoA ôjiOKa. 

nepBHHHan oÔMOTKa TpaHC(})opMaTopa TH paccnHTaHa Ha ho- 
MHHajibHoe Hanpn>KeHHe 110 e npH napaJuiejibHOM coeAHHeHHH ceK- 
Uhh h 220 6 npH nocjieAOBaTe.TbHOM coeAHHeHHH h MO>KeT bkjiio- 
qaTbCH hjih Ha TpaHC(})opMaTOp HanpH>KeHHH hjih Ha Hanpn>KeHHe 



Phc. 54. ynpomeHHan cxe¬ 
Ma ôjiOKa nHTaHHH BFI-10 
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coôcTBeHHoro pacxo^a. Ha btophhhoh oÔMOTKe npeAycMOTpeHa 
peryjiHpoBKa rjw noAAepwaHHH Hy>KHoro Hanpn>KeHHH. 

Hanpn>KeHHH, nojiynaeivibie Ha BTOpnnHbix oÔMOTKax TpaHC({)op- 
MaTopoB TT h TH f BbinpHMJiHioTCH BbinpHMHTejiHMH BT h BH. no 
3 TOMy BbinpHMJieHHoe Hanpn>KeHHe nponopunoHajibHO Tony, ec/in 
ôjiok nHTaeTCH ot uenn TOKa, h Hanpn>KeHHio, ecjiH oh nHTaeTCH ot 
ueneft HanpnweHHH. 

npH coBMecTHOM nHTaHHH ot ueneft TOKa h Hanpn>KeHHH Hanpn- 
HceHHe Ha Bbixoue onpeAeJineTCH Oojibmeft H3 AeftcTByioiunx BejiHHHH. 

BjiaroAapn 3T0My npn npoxo>KACHHH ôojibmoro TOKa h hh3Kom 
H anpH>KeHHH paôoTa 3aiUHTbi oôecnenHBaeTcn 3a cneT TOKa, a npH 
MaJioM TOKe h BbicoKOM Hanpn>KeHHH— 3a cneT Hanpn>KeHHH. 


IIP TH 



KOH^eHCaTOp C COBMeCTHO C HHAyKTHBHOCTbK) TpaHC^opMaTOpa 
TT oôpa3yeT pe30HaHCHbift KOHTyp, ôJiaroAapn neiviy oôecnenHBaeT- 
ch cpaBHHTejibHo nocTOHHHoe HanpH>KeHHe Ha Bbixoue TpaHC({)opMa- 
Topa npn H3MeHeHHH tokob b uiHpoKHx npeAeJiax. 

Bjiokh nHTaHHH En-100 h Bn-1000 HMeiOT anajiorHHHbiH npHHUHn 
BbinOJIHeHHH. 

3apHAHoe ycTpoftcTBO Y3-401 npeAHa3HaneHo RJin 3a- 
pnAa cneunajibHbix KOHAeHcaTopoB, SHepran pa3pHAa KOTopbix 
HcnoAb3yeTCH npn cpaôaTbiBaHHH 3aiuHTbi Rjin AeftcTBHH OTKjnona- 
ioihhx KaTymeK BbiKjnonaTejieft. 

CxeMa ycTpoHCTBa npHBeAeHa Ha pnc. 55. 3apHAHoe ycTpoftcTBO 
coctoht H3 npoMewyTonHoro TpaHC<|)opMaTopa Hanpn>KeHHH TH , 
nepBHHHan oÔMOTKa KOToporo HMeeT ABe ceKUHH, coeAHHneMbie no- 
CAeAOBaTeAbHO npn Hanpn>KeHHH nHT # aHHH 220 e h napajuieJibHo npw 
HanpnHceHHH 110 e npn noivioiUH HaKjiaAOK 9—10 h 11 — 2, repMa- 
HHeBblX BbinpHMHTeJieH Jlu ÏÏ2, Hz H COnpOTHBJieHHH /? 3 , R A , i? 5 , 
OrpaHHHHTeJIbHOrO COnpOTHBJieHHH i? 2 , KOTOpOe OnpeA^AHeT MaKCH- 
MaAbHyio BeAHHHHy 3apHAHoro TOKa, pejie HP h PH. JXjw crjiaaŒ* 
BaHHH kphboh TOKa cAy>KHT KOHA^HcaTop C u KOHAeHcaTop C 2 npe- 


3 * 
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AycMOTpeH npn Hcnojib30BaHHH 3apHAHoro ycTponcTBa b cxeMe c 
Ahoahmm pa3AejieHHeM ueneft ajih crjia>KHBaHH5i kphboh TOKa; oh 
BKjnoHaeTCH HaKJiaAKoft 12 — 4 . 

AonoJiHHTejibHoe orpaHHHHTejibHoe conpOTHBJieHHe /?6 mojkct 
Ô bITb BKJIIOHOHO A^H nOBblHieHHH TepMHHeCKOH yCTOHHHBOCTII 3a- 
pHAHOrO yCTpOHCTBa CHHTHeM HaKJiaAKH 4 — 6. 

Ha BTopHHHOH oÔMOTKe TpaHC(j)opMaTopa TH npeAycMOTpeHbi 
OTnaftKH I — VI ajih noAA^p>KaHH 5 i Hen3MeHHoro ypoBHH 3 apnAHoro 
HanpHHceHHH npH OHH^eHHbix Hanpn>KeHHHx Ha bxoao yicrp-OH- 
CTBa. 

Ha'npnHceHHe Ha btop'hhhoh oÔMOTKe TpaHc^oipMaTopa TH 
cocTaBjineT okojio 280 e, a BbinpnMjieHHoe Ha-npH>KôHH 6 — okojio 
400 0 . 

Pejie PH npeAOTBpauxaeT pa3pHA KOHAeHcaTopoB, noAKJHonae- 
Mbix k 3a>KHMaM 5 — 7, nepe3 oôpaTHoe conpoTHBjieHHe BbinpnMH- 
Tejien b tom cjiynae, ecjm Hanp^meune niiTaHHH ycTponcTBa noHH- 

3 htch HH>Ke ycTaBKH pejie PH. npn TaKOM 
CHH>KeHHH Hanpn>KeHHH pejie cpaôoTaex h 
pa30MKHeT CBOH KOHTaKT, OTCOeAHHHB ÔJIOK 

KOHAeHcaTopoB ot ycTpoHCTBa Y3-401. Ilo- 
jiHpH30BaHHoe pejie HP cnrHaJiH 3 HpyeT 06 
Hcne3HOBeHHH nnTaiomero HanpH>KeHHH, He- 
HcnpaBHocTH ycTponcTBa Y3-401 hjih npo- 
6oe ÔJiOKa KOHAeHcaTopoB — bo Bcex sthx 
cjiynanx pejie cpaôaraBaeT h noAaeT cht- 
Ha;i. 

3apnAHoe ydpoHiCTBO Y3-401 paûcqHTaiHO Ha BapHA 'ôaiapeH 
KOHAeHcaTopoB eMKOCTbio 500 MK(p ao Hanpn>KeHH5i 400 e, noTpeô- 
jieHHe ycTpoHCTBa Y3-401 npn HOMHHaJibHOM Hanpn>KeHHH cocrraB- 
jineT 10 6CL. 

Bjiokh KOHAeHcaTopoB c e p h h BK-400 (pnc. 56), npeA- 
Ha3HaneHHbie ajih 3anacaHHH SHeprnn npn 3apnAe ot 3apnAHoro 
ycTpoHCTBa Y3-401, coctoht H3 ôaTapen KOHAeHcaTopoB C, coôpaH- 
Hbix H3 ajieMeHTOB THna MrBFI ,no 10 MK(p Ka>KAbift Ha pa'ôonee 
HanpnHceHHe 400 e, h pa 3 AejmTejibHbix ahoaob R. 

BbinycKaiOT TpH THna ôjiokob: 

BK-401 Ha 40 MK(p, 400 e — hjih npHBOAOB rana YITI, Ynm, 

nrM, nriM, pba h t. n.; 

BK-402 Ha 80 MK(p, 400 e — hjih npHBOAOB rana nC-10, n3-2, 
113-11 h t. n.; 

EK-403 Ha 200 MK<p, 400 e — njin npHBOAOB rana fIC-30, 113-3 
h t. n. 

BbinpHMHTejibHbie ahoah npeAHa 3 HaneHbi hjih pa3AejieHHH ueneû 
B tom CJiynae, ecjin ot oahoix) 3apnAHoro ycTponcTBa nHTaioTCfl He- 

CKOJIbKO ÔJIOKOB KOHAOHCaTOpOB. 

CxeMbi 3 amnT c npeABapHTejibHo 3apn>KeHHbiMH ÔJiOKaMH koh- 
AeHcaTO'poB npHBeAeHbi b rjiaBe IV. 


M 

0 -H" 


-W- 


* 

Phc. 56. npiiHUHnna,ib- 
Haa cxeMa ÔJiOKa koh- 
AeHcaTopOB Tiina 
BK-400 
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§13. ripMBOAbi BbiKnionaTeneH 


ynpaBJie«'He b bwcn io q a Te a himm htpohqboahtch nocpeACTBOM 

CneUHaJIbHblX yCTpOHCTB — npHBOAOB. 

IlpHBOAbi BbinoJiHHiOT CAeAyiomne onepaitHH: 

BKAKjqaiOT BblKAIOqaTeAb IipH nOMOIAH pyKOHTKH HAH BKAK)qaiO- 


mero M6xaHH3Ma; 

yAep>KHBaioT BbiKAionaTeAb bo BKAioqeHHOM coctohhhh 3ameA- 
KO& HAH 3anHpaiOUl,HM MeX3HH3MOMJ 
MrHOBeHHO OCBOÔO- 
WAaioT noABHHiHyio 
qaCTb BbIKAlOHaTeAH 

Aah ero oTKAioqeHHH. 

B 33BHCHMOCTH OT 
pOAa HCTOHHHKa 3Hép- 
THH npHBOAH nOApa3- 
AeAHioTCH Ha pyuHue, 

3AeKTpnqecKHe, nHeB- 
MaTHnecKHe h AP- 
SAeKTpnqecKHe h 
nHeBMaTHqecKHe npn- 
boah, ynpaBAHeMbie 
rfa paCCTOHHHH, H33bl- 
B3IOTCH duCTClHliUOH- 
humu. PyqHbie npHBO- 
Abl HBAHIOTCH TIpHBO- 
A3 mh nenocpeACTBeH- 
Horo ynpaBAeHHH. 

npHBOAbi, Aony- 
CKaromHe OTKAioqeHHe 



BblKAlOH 3TeAH OT yCT- 
pOHCTB peAeHHOH 3a- 
IAHTbl, H33bIBaK)TCH 
aBTOMaTHHeCKHMH. 
3tH np,HBOAbI HMeiOT 
OTKARDqaromHH 3AeK- 
TpOMarHHT HAH BCTpO- 

eHHHe BTopHHHbie pe- 
•ae npHMoro aohctbhh. 


Phc. 57. ABTOMaTimecKHH py^HOft pbma/KHbifi np/iBOA 
I1PBA: 

1 — pbmar ynpaBjieHHH bo BKjnoneHHOM nojio>KeHHH; 2 — 
KOHTaKTbi aBapHiiHOîi cnrHajiH3auHH; 3 — MexaHimecKHft 
yKa3aTCJib cpaôaTbiBaHHH nocjie aBTOMaTHHecKoro otkjuohc- 
hhsi BbiKJiio'iaTe.TH, 4 — MexaHH^ecKHft yxasaTeJib cpaôaTbi 
BaHHH b hcxoahom nojioxceHHH; 5 — pbmar ynpaBJieHHH npn 
OTKJiio i ieHHOM BbiKJUonaTejie; 6 — BCTpoeHHoe pejie, 7 — Kop* 
nyc c oÔMOTKaMH pejie, 8 — Tara k BbiKJiioHaTt.'uo, 9 — 
ÔJIOKHpOBOHHbie KOHTaKTbl KCA 


Ha pHC. 57 npHBeAëHO ycTpoftcTBO aBTOMaTHqecKoro pyqHoro 


npHBOAa THna nPBA (FI — npHBOA, P — pbiqawHbiH, B — ÔAiiHKep- 
Hbiô, A — aBTOMaraqecKHft), npeAHa3HaqeHHOro A-an BbiKAtonaTeAeH 
AO 35 /ce. 


B BepxHeM Kopnyce npHBOAa pacnoAoxceH pbiqaxcHbM MexaHH3M, 
ocymecTBAHiomHH nepeAany vchahh ot pbinara ynpaBAeHHH 1 Ha 
THry 9 K BblKAKDHaTeAK). 
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B HH>KHeH KOpOÔKe pa3MemeHbI OÔMOTKH BCTpoeHHblX OTKAIOHa- 
lOUXUX pejie HAH 3AeKTp0MaTHHT0B. B 3aBHCHMOCTH OT HCnOtTHeHHBI 
b npHBOA MoryT ôbiTb BCTpoeHbi ot oahoto ao Tpex pejie hah otkaio- 
MaiOmHX 3JieKTp0MarHHT0B. 

Tnn h KOJinqecTBo BCTpoeHHbix pe.ie (3JieKTp0MarHHT0B) yKa3bi- 
BaeTCH uH(J)paMH b o6o3HaHeHiHH mpHBOAa, a HMenHo: 1 o6o3Ha- 
qaeT pejie MaKCHMaAbHoro TOKa MrHOBeHHoro aghctbhh, 2 — pejie 
MaKCHMajibHoro TOKa c BbiAep>KKOH BpeMeHH, 3 — pejie MHHHMajib- 
hoto Hanp5i>KeHHH MrHOBeHHoro ne hctbhh, 4 — OTKAionaiomHH ajieK- 
TpoMarHHT c nuTaHHeM ot He3aBHCHMoro HCTOHHHKa TOKa, 5 — ot- 
KjnonaiomHH 3JieKTpoMarHHT c nHTaHHeM ot npoMe^yTOHHoro Hacbi- 
maiomerocH TpaHC(f)opMaTopa rana TKB-1. 

HanpHMep, npHBOA nPBA-112 HMeeT ABa pejie MaKCHMaAbHoro 
TOKa MrHOBeHHoro AeHCTBHH h oaho c BbiAep>KKOH BpeMenn. HyJIb 
b o6o3HaneHHH yKa3biBaeT Ha OTcyTCTBne BCTpoeHHbix pejie hjih 
3AeKTpOMarHHTOB. 

FIpHBOA FIPBA HMeeT CBoôoAnoe pacuenAeHHe, oôecnenHBaio- 
mee KaK pynHoe, TaK h aBTOMaranecKoe oTKjnoneHHe BbiKAionaTeAn 
npn aioôom ero nojio>KeHHH. 

Aah noAroTOBKH npHBOAa k BKAioneHHio erp HeoôxoAHMo npeA- 
BapHTeAbHO 3aBecTH, 3aB0A npHBOAa npoH3BOAHTCH pbinaroM ynpaB- 
AeHHH 1, KOTopbiH AJin 3Toro onycKaeTC5i bhh3 ao ynopa. BKjnoqeHHe 
BbIKAIOHaTeAH npOH3BOAHTCH ABH>KeHHeM pbIHara ynpaBJieHHH CHH3y 
BBepx ao ynopa. 

PynHoe OTKAK)neHHe BbiKAionaTeAn ocymecTBAneTcn noBopoTOM 
pbinara ynpaBAeHHH CBepxy bhh3 Ha HeôoJibiiiOH yroA. Tlpu 3tom 
npoHcxoAHT oTOHpaHHe 3anj,eAKH h OTKAioneHHe BbiKAionaTeAn cno- 
MombK) OTKAionaiornHx npy>KHH He3aBHCHM0 ot AaJibHeftmero noAo- 
>KeHHH pbinara. Ylpu pynHOM oTKAioneHHH pbinar ynpaBAeHHH aojdkch 
3aB0AHTbcn ao KpaftHero HH>KHero noAO>KeHH5i, TaK KaK npn ocTaB- 
JieHHH pbinara b BepxHeM hah npoMencyTOHHOM noAO>KeHHH ôyAOT 
oraaAaTb MexaHHqecKHH yKa3aTejib cpaôaTbiBaHHH, KaK npn aBa- 
pHHHOM OTKAIOqeHHH BbIKAK)HaTeA5ï. 

ABTOMaTHnecKoe hah AHCTaHUHOHHoe OTKAioneHHe npoH3BOAHTcn 
OT BCTpoeHHblX B npHBOA peAe HAH OTKAIOHaiOrUHX 3AeKTp0MaTHHT0B. 

BKAIOHeHHH B bl KAK) H a Te A 51 nOCAe aBTOMaTHHeCKOrO 0TKAK)HeHH5I 
npHBOA TaK>Ke HeoôxoAHMo 3aBecTH nepeBOAOM pbmara ynpaBAe- 
HH5i b KpaftHee HHHCHee noAOHceHHe. 

KoHCTpyKUHH npHBOAa nPBA He no3BOAneT aBT0MaTH3Hp0BaTb 
npouecc BKAioneHHH, hto 5iBAHeTC5i ero cepbe3iibiM HeAOCTaTKOM. 

Ilpy>KHHHbiH npHBOA THna nnK-63 AaeT B03M0>KH0CTb pyqHoro, 
AHCTaHUHOHHOrO H aBTOMaTHHeCKOTO BKAK)neHH5I H OTKAIOHeHHH Bbl- 

KAionaTeAen ao 35 kô (ranoB BMFI-10, BMT-133, BMB-10 h Ap.)- 

HaT5i>KeHHe npy>KHH (noAroTOBKa npHBOAa k BKAioneHHio) npo- 
H3boahtc5i aBTOMaTHHecKH nocAe cpaôaTbiBaHHH npn noMomH cne- 
unaAbHoro ycTpoficTBa — aBTOMaTnnecKoro MOTopHoro peAyKTopa 
AMP. 
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KoHCTpyKUHH npHBOAa AonycKaeT pyraon 3aBOA npy>KHHbr 3a- 
BOAHOH pyKOHTKOH. 

Ka^Abiô BapüaHT HcnojiHeHHH npHBOAa ni~IK-63 HMeeT cboh 
qeTbipeX3HaHHbIH UH(})pOBOH HHA^KC, HanpHMep nnK-63/1246 HJIH 
FinK-63/4550, noKa3biBaioinHH THn h KOJiHnecTBo BCTpoeHHbix pejie 

h sjieKTpoMarHHTOB: 



1 — cepnoBHAHbift pbinar MexaHH3Ma cBoôOÆHoro pacuenJieHHH; 2 — Ba;i 
npHBOAa; 3 — npy>KHHa pbinara /; 4 — OTKjnonaiomaH ruiaHKa, 5 — 

BCTpoeHHbie peJie h 3JieKTpoMarHHTbi; 6 — KHonKa pynHoro OTKJitoHe- 
hhh; 7 — pbmar BKJiioneHHH; 8 — KHonna BK-iioneHHH, 9 — ajieKTpoMar- 
HHT BKJIIOMeHHB; 10 — ÔJIOKHpOBOMHbie KOHT3 KTbl 

UH(})pa 1 b HHAeKce oôo3HaqaeT pejie MaKCHMaJibnoro TOKa mtho- 
BeHHoro AeftcTBHH (PTM); 

UH^pa 2 — pejie MaKCHMajibHoro TOKa c BbiAep>KKOH BpeMeHH 
(PTB); 

UH(})pa 4 — oTKAioqaioiAHH ajieKTpoMarHHT; 

UH(})pa 5 — OTKjnonaioiAHH 3JieKTpoMarHHT c nHTaHHeM ot TpaHC- 
4>opMaTopa TKB-1; 

UH(})pa 6 — pejie MHHHMajibHoro Hanpn>KeHHH c BbiAep>KKOH Bpe¬ 
MeHH (PHB); 

UH(j)pa 0 yKa3biBaeT Ha to, hto b npn-BOAe HMeercn tojibko 
T pH H3 neTbipeX B03M0>KHbIX OTKJHOHaiOIHHX 3JieMeHT0B. 

KHHeMaTHqecKan cxeMa npHBOAa nnK-63 npHBeA^Ha Ha pnc. 58, 
a OÔ1UHH BHA Ha pnc. 59. 

CHrHaAH3auHH nojio>KeHHH npHBOAa h BKjiioqaioinHx npy>KHH 
ocymecTBjiHeTCH ot BcnoMoraTejibHbix KOHTaKTOB npHBOAa. 
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poTHbift rpy3, 6 — ci»eMHa5i py KOHTKa 
















J\jin noAroTOBKH npHBOAa k BKAioqeHHio BpyqHyio HeoôxoAHMO 
noBepHyTb pyKOHTKOH noBopoTHbin rpy3 npoTHB qacoBoft crpeAKH 

3 anopa TpaBepcbi c rpy30M b 3tom noAo>KeHHH. Ylpu 3tom 3aB0- 
#htch rpy3 h HaTHrHBaiOTCH npynoiHbi. ABTOMaTHqecKHH 3aBOA npy- 
>KHH -npOH3BO^HTCH 3JieK- 
rpoABHraTeAeM qepe3 pe- 
AyKTop h cHcieMy 3y6qa- 
TblX KOAeC. 

B npHBOAe npeAy- 

cMOTpeH pbiqa>KHbiû Me- 
XaHH3M AAH aBTOMaTH- 
qeCKOrO BKAIOqeHHH H 
OTKAIOqeHHH 3AeKTpO- 
ABHraTeAH, KOTopbin yn- 
paBAHeTCH ÔAOKHpOBOH- 
HblMH KOHTaKTaMH. 

BKAioqeHHe bhkaio- 
qaTeAH (cm. pnc. 58) 

X)CyUJ,eCTBAHeTCH KHOn- 
KOH BKAIOqeHHH 8 HAH 
AHCTaHUHOHHo noAaqeft 
TOKa B 3AeKTpOMarHHT 
BKAIOqeHHH 9 . 

ÛTKAioqeHHe uomeT 
npoH3BOAHTbCH Bpyq- 
Hyio — Ha>xaTHeM Ha 
KHOIIKy OTKAIOqeHHH 6 
JIHÔO AHCTaHUHOHHO nO- 
CpeACTBOM 3AeKTpOMar- 
HHTa OTKAIOqeHHH, AHÔO PhC. 60. IlpyXCHHHblH npHBOA THna nnM-10 
ot peAe 3aiAHTbi. 

npHBOA nnK-63 no3BOAHeT ocymecTBAHTb aBTOMaTHqecKoe 

noBTopHoe BKAioqeHHe (AnB). 

npH pyqHOM OTKAioqeHHH (KHonKoô hah ot KAioqa ynpaBAeHHH) 
AnB He npoHcxoAHT, TaK KaK cpaôaTbiBaeT cneuHaAbHan ôaokh- 
poBKa. npH aBTOMaTHqecKOM OTKAIOqeHHH BbiKAioqaTeAH ot peAeô- 
HOH 3aiuHTbi npoHcxoAHT OAHOKpaTHoe aBTOMaTHqecKoe noBTopHoe 
BKAioqeHHe. 

npH HeycneuiHOM AEIB aBTOMaTHqecKoro 3aBOAa npy>KHH He 
npOHCXOAHT, HaTH>KeHHe npy>KHH nOCAe AHKBHAaUHH HeHCnpaBHOCTH 
Ha AHHHH BbinOAHHeTCH AHCTaHUHOHHO KHOnKOH HAH BpyHHyiO py¬ 
KOHTKOH. 

npHBOA nnM-10 (pnc. 60), KOTopbin TaK>Ke npHMeHHeTcn a*hh 
B biKAioqaTeAeH ao 35 kô, oôecneqHBaeT pyqHoe hah AHCTaHUHOHHoe 
BKAioqeHHe h OTKAioqeHHe BbiKAioqaTeAH, AonycnaeT aBTOMaTHqe¬ 
cKoe BKAioqeHHe aah ocymecTBAeHHH ABP hah AnB. 

MexaHH3M npHBOAa CMOHTHpoBaH BHyTpn Kopnyca 10, CBepxy 
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KOTaporo HaxoÆttTCH aBTOMaTHHecMHH MOTopHbift peAynrap (AMP) 1 . 
yiCTpoftcTBo AMP nocjie Kamjxovo &KAK>qeHHH BbiKAioqaTeAH 3a- 
boaht BKAioqaioinyio cnnpaAbHyio npy>KHHy 3, noMemeHHyio b Mac- 
CHBHOM OÔOAe 4 C KpblUIKOH, npy>KHHa B 3aBeAeHHOM COCTOHHHH 
3anwpaeTCH 3ameAKoft, ABHraTeAb AMP nycKaeTcn aBTOMaTHqecKH 
ÔJioK-KOHTaKTaMH 8, cBH3aHHbiMH c MexaHH3MOM npHBOAa nocpeA- 

ctbom Tnrn 9. Baokhpoboh- 

Hbie KOHTaKTbl 8 MOryT HC- 
noAb30BaTbCH h RJin ueAefi 
CHrHaAH3aiXHH. 

PyqHOH 3aBOA npy>KHHbi 
npw HeOÔXOAHMOCTII Bbl- 
nOJIHHeTCH pyKOHTKOH 2 pe- 
AyKTopa. 

BKJIIOHeHHH Bbl- 
KAioqaTejiH HeoôxoAHMO 
ocBOÔoAHTb 3ameAKy, yAep- 
>KHBaiomyio npy>KHHy b 3a- 
BeAeHHOM coctohhhh. 3a- 
inejixa ocBoôo>KAaeTCH cep- 
AeqHHKOM 6 3jieKTpoMarHH- 
Ta BKAioqeHHH, npw pyqHOM 
BKJIIOqeHHH Ha>KHMaiOT Ha 
CepAeHHHK 6 CHH3y BBepX, 
a npH AHCTaHUHOHHOM no- 
AaiOT Hanpn>KeHHe Ha Ka- 
TyUIKy BKAIOqeHHH ot kaio- 
qa ynpaBJieHHH hah ot aBTOMaTHKH (AI3B hah ABP). 

PyqHoe oTKAioqeHHe npoH3BOAHTcn pyKOHTKOH 7 , AHCTaHunoHHoe 
H aBTOMaTHqeCKOe — BCTpoeHHblMH B npHBOA SAeKTpOMarHHTOM OT- 
KAioqeHHH h peAe 5 . 

KoHCTpyKUHH npHBOAa npeAycMaTpHBaeT MexaHHqecKoe h 3Aex* 
TpnqecKoe AI3B. 

MexaHHqecKoe AI3B BbinoAHneTcn OAHOBpeMeHHo c oTKAioqeHH- 
CM BblKAIOqaTeAH OT 3aiUHTbI, npH 3TOM OTKAIOqaiOLUHH MexaHH3M 
npHBOAa ocBo6o>KAaeT yAep>KHBaiomyio 3ameAKy BKAioqaiomeH npy- 
>KHHbi, nocAe qero BKAioqaeTcn BbiKAioqaTeAb. 

npn 3AeKTpnqecKOM AI3B cnycKOBoe ycTpoftcTBo BKAioqaioineH 
npy>KHHbi ocBo6o>KAaeTCH A^ftcTBHeM cepAeqHHKa 6 3AeKTpoMarHHTa 
BKAIOqeHHH. 

n P H HcnoAb30BaHHH 3AeKTpnqecKoro AI1B MexaHHqecKoe AI3B 
BbiBOAHTcn ycTaHOBKOH pyKOHTKH 7 b cpeAHee noAo>KeHHe. 

üpHBOAbi IlinO h I1H3K npHMeHHioTcn ajih ynpaBAeHHH COOT- 
seTCTBeHHo oTAeAHTeAeM h KopoTK03aMbiKaTeAeM. KHHeMaTHqecKan 
cxeMa npHBOAa LLHIK bo BKAioqeHHOM noAo>KeHHH npHBeAeHa Ha 
pnc. 61. 

Ha BaAy npHBOAa 12 yxpenAeH pbiqar 5; Ha nepeAHeM KOHue 



19 


Phc. 61. KnHeMaTHHecKaa cxeMa npHBOAa 

mnK 
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BaJia cboôoaho BpamaeTCH 3aB0AHiAHH pbiqar 2 c 3amejiK0H 7. JXjih 
BKJiioqeHiiH npHBOAa Ha nepeAHioio qacTb 3aBOAHinero pbiqara, HMe- 
lomyio KBaApaTHyio (})opMy, HaAeBaeTcn cijeMHaH pyKOHTKa. 

PyKOHTKa noBopaqHBaeTCH bacbo h 3aBOAHUJ,aH 3ameAKa 3axBa- 
TbiBaeT pbiqar 5 , HaxoAHiAHftcH b 3to BpeMH b KpaiïHeM AeBOM no- 
AOH<eHHH. 3aTeM pyKOHTKa noBopaqHBaeTCH BnpaBo; 3ameAKa 7 
BeAeT pbiqar 5, a BMecTe c hhm ii Ban npHBOAa Ha BKjnoqeHHe. 
B KOHue xoAa Ha BKAioqeHne pbiqar 5 3axBaTbiBaeTCH yAep>KHBaio- 
meft 3aiueAKOH 16 h npHBOA 3annpaeTcn b noAo>KeHHH «BKAioqeHo». 
ÛAHOBpeMeHHo pbiqar 2 cbohm poahkom 3 3axBaTbiBaeT nAaHKy 4 
cepnoBHAHoro pbiqara 10 h noAHHMaeT ero. JleBbiH KOHeu nAaH- 
kh 4 thtoh 9 nepeABHraeT ÔAOKHpoBoqHbie KOHTaKTbi npHBOAa, He 
noKa3aHHbie Ha pncyHKe. 

üpii noA'beMe cepnoBHAHoro pbiqara noA ero 3y6 11 noAxoAHT 
Poahk 6 , ocb KOToporo ynpenAeHa Ha yAepHŒBaioinen cTOHKe 13. 

CTOHKa ycraHaBJiHBaeTCH b Hy>KHoe noAo>KeHHe npy>KHHOH h 
yAep>KHBaeT cepnoBHAHbift pbiqar b 3aBeAeHHOM noAo>KeHHH. 

OTKAioqeHHe, t. e. ocBoèo>KACHHe MexaHH3Ma npHBOAa, ocymecT- 
BAneTCH noAaqeft onepaTHBHoro TOKa b oômotkh 3AeKTpoMarHHTOB 
20, 1. Bohkh 3AeKTpoMarHHTOB yAapniOT no AannaM OTKAioqaiomeH 
nAaHKH 19. ÜAaHKa noBopaqHBaeTcn h bhhtom 17 yAapneT no hh>k- 
HeMy KOHuy yAep>KHBaioineH ctohkh 13. 

CTOHKa 13 noBopaqnBaeTCH Ha CBoen och 15 h poahk 6 BbiKaTbi- 
BaeTCH H3-noA 3y6a cepnoBHAHoro pbiqara 10. 

üoa AeftcTBHeM CBoero Beca n npy>KHHbi 14 pbiqar 10 noBopa- 
qHBaeTCH Ha CBoen och 8 h npaBbiM kohuom yAapneT no hh>khch 
qacTH yAep>KHBaioiizeH 3ameAKH 16, KOTopan noBopaqnBaeTcn h oc- 
Bo6o>KAaeT pbiqar 5 h BaA npHBOAa. JTeMn^ep 18 racHT H3 Ahuihioio 
SH eprnio naAaiomero cepnoBHAHoro pbiqara. 

I3py>KHHbi, BCTpoeHHbie b Kopnyc KopoTK03aMbiKaTeAH, noBopa- 
qHBaiOT ero ho>kh h Kop otko 3 a‘M bi KaTeA b ©KAioqaencH. 

ripHBOAbl llino H IlinK pa3AHqaiOTCH Me>KAy coôoft b ochobhom 
HaôopoM peAe, ycTaHaBAHBaeMbix b hhx. 

B npHBOA IIIIIK ycTaHaBAHBaiOT ABa peAe PTM h oahh 3AeKTpo- 
MarHHT BKAIOqeHHH, paÔOTaiOIUHH OT He3aBHCHMOrO HCTOAHHKa no- 
ctohhhoto hah nepeMeHHoro TOKa. 

B npHBOA UinO ycTaHaBAHBaeTCH oahh 3AeKTpoMarHHT otkaio- 
qeHHH h cneunaAbHoe ÔAOKHpyiomee peAe BPO, npeAHa3HaqeHHoe 
AJih aBTOMaTHqecKoro OTKAioqeHHH otacahtcah b ôecTOKOByio nay3y. 

YcTpoHCTBo peAe PTM h oTKAioqaiomero 3AeKTpoMarHHTa onn- 
caHo b rAaBe II, a peAe BPO — b rAaBe IV. 

SAeKTpOMarHHTHbie npHBOAbl npHMeHHIOTCH A*/1H AHCTaHUHOHHOrO 
ynpaBAeHHH BbiKAioqaTeAHMH BbicoKoro Hanpn>KeHHH (6, 10, 35, 110 
H 220 kô). 

B HacTonmee BpeMH BbinycnaiOTCH 3AeKTpoMarHHTHbie npHBOAbl 
THnOB ns (npHBOA 3AeKTpOMarHHTHbIH) pa3AHHHbIX cepnft, Hanpn- 
Mep nS-ll, 113-21, n3-33, n3-44 h Ap., KOTopbie npeAHa3HaqeHbi 
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AAH pa3JIHHHbIX THFIOB BblKAIOHaTeAeÔ, HMeiOT pa 3 AHHHyiO Mom- 
HOCTb h KOHcrpyKTiHiBHoe HcnoArHenHe. ÛAHaKO B'oe npîiBO'Abi THna EO 
HMeiOT OAHHaKOBblH npHHUHIl A^HCTBHH H COCTOHT H3 AByX OCHOB- 
HblX 3 JieMeHTOB: 3AeKTpOMarHHTa BKAIOHeHHH H pbIHa>KHOH CHCTeMbl. 

yCTpOHCTBO 3A6KTpOMaTHHTa BKAIOHeHHH IK)Ka3aHO Ha pHC. 62. 
npH npoxo>KAeHHH toka no oÔMOTKe b MarHHTonpoBOAe C03AaeTCH 
MarHHTHoe noAe, BTHTHBaioinee HKopb. CHAa mm HKopn 3AeKTpo- 
MarHHTa TeM ôoAbine, neM ôoAbine tok, h ona B03pacTaeT no Mepe 
BTHTHBaHHH HKOpH. 



Phc. 62. ycTpoHCTBa ajieKTpo- Phc. 63. npHHUHnnajibHafi cxewa pbiHa>K- 

MarHH'Ta BKJiwqeHHfi: hoh CHCTeMbl ajieKTpoMarHHTHoro npHBo.ua 

1 — OÔMOTKâ; 2 — MarHHTonpo- (nOKa3aHa B npOMe>KyTOHHOM nOJIOJKCHHH) 

boæ; 3 — HKopb; 4 — 6oeK HKopa 

Ilpn BKAioneHHH BbiKAionaTeAH ero nporaBOAeftcTByiomHe CHAbi 
Taione B03pacrai0T, nosTOMy onaaaAocb yAOÔHbiM BbinoAHHTb bkaio- 
neHne BbiKAionaTeAen npn noMomn 3AeKTpoMamnTOB. OAHano npo- 
THBOAencTByiomHe c«Abi BbiKAionaTeAn b KOHue xoAa Ha BKAioneHne 
B03pacTai0T ôbiCTpee, neM cnAa mm 3AeKTpoMarHHTa. 

lloSTOMy corAacoBaHne xapaKTepncTHK ycHAHH BbiKAionaTeAH n 
3AeKTpOMarHHTa npOH3BOAHTCH COOTBeTCTByiOUJ.HM BbinOAHeHHeM 
pbina>KHOH CHCTeMbl. 

' Pbina>KHan CHCTeMa 3AeKTpoMarHHTHoro npHBOAa, npHHunnnaAb- 
Han cxeMa KOTopon nonasaHa Ha phc. 63, coctoht H3 BaAa 9, coeAH- 
HeHHOrO nepeAaTOHHblM MexaHH3M0M C nOABH)KHbIMH KOHTaKTaMH 
BbiKAionaTeAn, h pbinara 8, HenoABH>KHo yKpenAeHHoro Ha BaAy. 
C pbinaroM 8 mapHnpHo coeAHHeHbi cepbrn Ci h C 2 , mapHHpHoe co- 
eAHHeHHe ocymecTBAeHO naAbuaMH /7i h /7 5 , npnneM naAeu 77 5 
MO>KeT HMeTb BpeMeHHo HenoABH>KHoe noAon<eHHe A. 3anHpaioman 
3anxeAKa 7 momer noBopaHHBaTbcn Bonpyr HenoABH>KHoro naAb- 
iia n 6 . Ha ynope 5 3annpaiomeH 3ameAKH HMeemn poahk 4. üpn 

BXHTHBaHHH 3ACKTpOMarHHTa BKAIOHCHHH ÔOeK HKOpH 6 , nOAHHMaH 
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poJiHK 4 , nepeAaeT ycHJine nepe3 cepbry Ci Ha pbinar 8 h Baji 9, 
Baji noBopaHHBaeTCH, neM npoH3BOAHTcn BKjnoneHne BbiKAionaTeAn. 
npH ABH>KeHHH ÔOHKa BBepx' OCb pOAHKa CMeiIXaeTCH BAeBO no no- 
BjepxHocTH 6oftKa. JXjw yMeHbineHHH TpeHHH npn 3 tom nepeMeiueHHH 
Vf BBeAGH B KOHCTpyKUHK) pOAHK. 

KorAa poahk 4 noAHHMaeTcn Bbirne 3annpaiomeH 3ameAKH, to 
3ameJiKa cneunaAbHOH npy>KHHoft, He noKa3aHHoft Ha pncyHKe, noBO- 
panHBaeTCH no nacoBon £TpeAKe h craHOBHTCH cbohm ceAJioM noA 
poAHK, neM 3annpaeT npHBOA b noAoaœHHe «BKAioqeHO». 

OTKAioneHHe BbiKjnonaTejiH ocymecTBAHeTcn B03AeftcTBHeM 6oh- 
Ka 3JieKTpoMaraHTa OTKAioqeHHH 3 Ha oTKAioqaioinyio 3ameAKy, 
cocTonmyio H3 AByx ceper 1 h Tpex naAbixeB 77 3 , 77 4 h /7s. Cepbra 1 
naJibueM /7 5 cBH3aHa c cepbroft C 3 , naAbUbi 77 3 h 77 2 3aKpenjieHbi 
HenOABH>KHO. 

llaAeu /7 4 b noJio>KeHHH, yna3aHHOM Ha pncyHKe, HaxoAHTcn 
HH>Ke ahhhh AB , cepbra 1 ynnpaeTcn b ynop 2 h nosTOMy naAeu 77g 
BpeMeHHO HenoABHweH h He Mo>KeT nepeMemaTbcn BnpaBO noA Aen- 
CTBneM ycHAHH ot cepbrn C 2 . 

npH cpa'ôaTbiBaHHH 3JieKTpoMarHHTa OTKAioneHHH ero ôoeK 
yAapnn no cepbre 1 b MecTe conjieHeHHH ee naAbueM 77 4 , noA- 
HHiMaeT naAeu 77 4 Bbirne «MepTBoro noAO>KeHHfl» (ahhhh AE) y 
BCAeACTBne nero najieu 77 5 noAyqaei B03MO>KHOCTb nepeMemaTbcn 
BnpaBO. 

POAHK 4 noA B03AeHCTBHeM OTKJIïOHaiOmHX npy>KHH BblKAIOHa- 
TeAH cocKaAb3biBaeT c 3 a me a kh 7 BnpaBO, BaA 9 noBopanHBaeTcn 
npoTHB nacoBoft ctpctkh h BbiKJHonaTejib oTKAioqaeTcn. 

CepbrH / h C 3 cocTaBJiniOT TaK Ha3biBaeMbift MexaHH3M cboôoa- 
Horo pacuenAeHHH npHBOAa. 

3tot MexaHH3M, KpoMe paccMOTpeHHoro oTKAioneHHH BbiKAiona- 
TeAH, MO>KeT OCymeCTBAHTb OCBOÔO>KAeHHe BpeMeHHO HenOABH>KHOrO 
naAbua 77s b npouecce BKAioneHHH BbiKAionaTeAn h npepbiBaTb TeM 
caMbiM npouecc BKAioneHHH, B03Bpaiuan BbiKJHonaTejib b oTKAioneH- 
Hoe noAOH<eHHe. 

MexaHH3M eBoôoAHoro pacuenAeHHH npH BKAioneHHH BbiKAiona- 
TeAH paôoTaeT aHaAornqHo paccMOTpeHHOMy Bbirne cjiynaio, TOAbKo 
npH cpaôaTbiBaHHH 3Ae«rpoMarHHTa OTKAK>qeHHH 3 -h o£Bo6o>KAeHHH 
najibua 77s poahk 4 cocKaAb3biBaeT BnpaBO c ôoiïKa 6 3AeKTpoMar- 
HHTa BKAIOHeHHH, BaA 9 nOBOpaHHBaeTCH npoTHB naCOBOH CTpeAKH 
noA AeftcTBneM oTKAionaioiuHx npy>KHH BbiKAioqaTeAH h BKAioneHHe 
BbiKJnonaTejiH He npoiicxoAHT. 

Ha pHc. 64 noKa3aHo ycTponcTBo 3jreKTpoMarHHTHoro npHBOAa 
THna 113-11, KOTopbin npeAHa3HaneH a^h ynpaBJieHHH BbiKAionaTe- 
ahmh 6, 10, 35 K6. 

B MexaHH3Me npHBOAa npHMeHeHo poAHKOBoe pacuenAeHHe, ÔAa- 
roAapn neMy oôecneneHo yMeHbineHHe HeoôxoAHMoro ajih OTKAioqe- 
HHH y CH A HH Ha ÔOHKe 3AeKTpOMaTHHTa OTKAIOHeHHH H CTaÔHAbHOCTb 
3T0r0 yCHAHH. 
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3annpaioiuee ycTpoftcTBo npHBOAa b «coqeTaHHH c sjiacrm- 
hoh noABecKoft cepAe^HH'Ka 3JieKTpoMarHHTa OTKAioqeHHH oôecne- 
qwBaeT iHaAe^'Hoe yAep>KaHHe MexaHH3Ma mpHBOAa bo BKAioqeHHOM 
noJio>KeHHH h npennTCTByeT ero caMOOTKAioqeHHio npn BHÔpa- 
UHM. 

Ha pnc. 65 noKa3aHo ycTpoftcTBO ajieKTpoMarHHTHoro npHBOAa 
n3-44, KOTopbift npeAHa3HaqeH ajih BKAioqeHHH h oTKAioqeHHH 
OAHoro noAioca MacAHHoro BbiKAioqaTeAH Hanpn>KeHHeM 220 kô 
mua Y-220—10. IlpHBOA oôecneqHBaeT AHcraHUHOHHoe ynpaBAe- 
H«e BbiKAioqaTeAeM h aBTOMaTHqecKoe noBTopHoe BKAioqeHHe. 
BpeMH UHKAa MrHOBeHHOrO nOBTOpHOrO BKAIOqeHHH (ot MOMeHTa 
noAaqw KOMaHAbi Ha OTKAioqeHHe ao 3aMbiKaHHH KOHTaKTOB bhkak)- 
qaTeAH npn noBTopHOM BKAioqeHHH) c npHBOAOM EI3-44 coeraBAneT 
0,7—0,9 ceK. 

Ka>KAbift noAioc (cf)a3a) BbiKAioqaTeAH Y-220 ynpaBAneTCH ot- 
AeAbHbiM npHBOAOM 133-44. 

Bce 3JieKTpoMarHHTHbie npHBOAbi cHaô>KaiOTCH BcnoMoraTeAb- 
HbIMH ÔJIOKHpOBOHHblMH KOHTaKTaMH (cOKpameHHO ÔAOK-KOHTaKTbl), 
MexaHHHeCKH CBH3aHHbIMH C BaAOM npHBOAa. BAOKHpOBOHHbie KOH- 
TaKTbi nepeKAionaiOTcn npn Ka>KAOM H3MeHeHHH noAo>KeHHH bhkjuo - 
qaTeAH, ynpaBAneMoro npHBOAOM. Pa3AHqaiOT CHTHaAbHo-ÔAOKHpo- 
BOHHbie KOHTaKTbl, CAy>KaiUHe A^IH OCymeCTBAeHHH CHrHaAH3aUHH H 
pa3JiHHHbix ôaokhpobok, h ôbicTpoAeftcTByioiuHe (hah ycKopeHHbie) 
ÔAOKHpOBOHHbie KOHTaKTbl CaMOpa3pbIBa, CAy^amHe AJIH pa3MbIKa- 
hhh uenen AHCTaHunoHHoro h aBTOMaranecKoro BKAioqeHHH -h ot- 
KAioneHHH BbiKAionaTeAH nocAe BbinoAHeHHH onepauHH. 

BblCTpOAeHCTByiOmHe ÔAOKHpOBOqHbie KOHTaKTbl CHa6>KeHbI yCKO- 
pniouxHM MexaHH3MOM, oôecnenHBaiouj.HM ôbicTpoe hx pa3MbiKaHne 
b KOHixe xoAa npHBOAa. BAaroAapn 3T0My noBbimaeTcn cnocoÔHocTb 
3THX KOHTaKTOB OTKAKDHaTb TOKH B UenHX ynpaBAeHHH C 3HaHHTeAb- 
HOH HHAyKTHBHOCTbIO. BAOKHpOBOAHbie KOHTaKTbl BKAIOHaiOT B UenH 
AHCTaHUHOHHOTO H aBTOMaTHHeCKOrO ynpaBAeHHH A^H Toro, HTOÔbl 
OCBOÔOAHTb KOHTaKTbl KAIOHeft H OCOÔeHHO KOHTaKTbl peAe OT HeOÔ- 
xoahmocth oTKAionaTb tokh b uenHx, oÔAaAaioinHx 3HaqHTeAbHofi 
HHAyKTHBHOCTbIO 3a CHCT OÔMOTOK 3AeKTpOMaTHHTOB. TeM CaMblM 
3HaHHTeAbHO OÔAemaeTCH H ynpOUZaeTCH KOHCTpyKUHH KOHTaKTHOH 
CHCTeMbi peAe. 

riHeBMaTHnecKHe npHBOAbi, paôoTaioiuHe npn noMoiun c>KaToro 
B03Ayxa, HcnoAb3yioTCH aah ynpaBAeHHH B03AyuiHbiMH BbiKAioqaTe- 
AHMH, KOTOpbie UIHpOKO npHMeHHIOTCH B HaCTOHIUee BpeMH. HMeeTCH 
ÔOAbinoe KOAHHeCTBO THnOB H KOHCTpyKUHH nHeBMaTHHeCKHX npH- 
BOAOB AJIH npHBeAOHHH B AeHCTBHe MexaHH3MOB BblKAIOnaTeAeft H 
BCnOMOraTeAbHblX KOHTaKTOB. 

Ha pnc. 66 npHBeAeHa npHHUHnHaAbHan cxeMa nHeBMaTHqecKoro 
npHBOAa B03AyuiHoro BbiKAioqaTeAH rana BBH-35. 

BKAIOHeHHe BblKAIOqaTeAH MO>KCT ÔbITb npOH3BeACHO AHCTaHUH- 
ohho 3AeKTpoMarHHTOM BKAioneHHH 3B hah KHonKOH pyqHoro nHeB- 
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Mara^ecKoro ynpaBJieHHH, HaxoAHineftcH b pacnpe^ejiHTejibHOM 
uiKa(j)y. 

npH ^HCTaHUHOHHOM BKJIKDHeHHH KOMaHAHblH HMnyJIbC nO^aeTCB 
Ha SJieKTpOMarHHT BKJIIOHeHHfl 3B Hepe3 ÔJIOKHpOBOHHbie KOHTaKTbl 
npHBo^a, Ha3HaneHHe KOTopbix Tanoe >Ke, KaK h y aneKTpoMarHHT- 
HblX npHBOAOB. 




Phc. 66. npHHUHnHa^bHan cxeMa nHeBMâTHMecKoro npn- 
BO.ua B03AyuiHoro BbiK^ioqaTejiH BBH-35 


CepÆGHHHK 3B BTHTHBaeTCH H CBOHM ÔOHKOM OTKpbIBaeT KJianaH 
BKJiioHeHHH 11, H3 KOToporo oKaTbift B03Ayx no TpyÔKe 13 nOCTy- 
naeT b riHeBMaTHHecKHH npHBOA 14 h nepeABHraeT nopmeHb npHBOAa 
cjieBa HanpaBo. nopmeHb nocpeACTBOM pbina>KHoro MexaHH3Ma 15 
nOAHHMaeT H30JIHUH0HHbie mTaHTH 20 H COeAHHeHHbie C HHMH HH>K- 
HHe KOHTaKTbl 2 AO COnpHKOCHOBeHHH C BepXHHMH KOHTBKTaMH 21. 
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Pbma>KHbiH MexanH3M 15 , coeAHHeHHbift c BcnoMoraTejibHbiMH 
KOHTaKTaMH 8 , npn noAXOAe k nojio>KeHHio «BKjnoneHo» nepeKJiio- 
qaeT hx. TeM caMbiM pa3pbiBaeTC5i uenb ajieKTpoMarHHTa BKJHoneHHH 
3B h noAaeTCH cnniaji o BunojiHeHHH onepaunn «BKjnoneHHe». Cep- 
AeqHHK sjieKTpoMarHHTa 3B B03BpamaeTC5i b ncxoAHoe noJio>KeHHe, 
3aKpbiBan KJianaH 11 h npeKpaman 3thm noAany c>KaToro B03Ayxa 
b npHBOA 14 . 

npn pyqHOM nHeBMaTHqecKOM BKJiioqeHHH ' OKaTbift B03Ayx ot 
KH onKH nocTynaeT no TpyÔKe 6 b KJianaH pynHoro BKjnoneHHH 12 h 
onycKaeT nopineHb nocjieAHero. npn stom nopineHb oTKpbiBaeT KJia¬ 
naH BKjnoqeHHn 11 n Aajiee npouecc BKjnoneHHH nponcxoAHT TaK, 
KaK ôbiJio paccMOTpeHo Bbirne. 

npn pynHOM BKJnoneHHH KJianaH BKjnoneHHH 3aKpoeTcn Jinnib 
nocjie Toro, KaK 6yAeT oraymeHa nycKOBan KHonKa b pacnpeAejin- 
TejibHOM uiKa(})y. 

OTKjnoneHHe BbiKjnonaTejin uomer ôbiTb npon3BeAeHo AHCTaHUH- 
ohho — ajieKTpoMarHHTOM oTKjnoqeHHn 30 hjih KHonKon pynHoro 
nHeBMaTnnecKoro ynpaBJieHHH, HaxoAHiAencn b pacnpeAejiHTejibHOM 
niKa(j)y. 

Ilpn AHCTaHunoHHOM oTKJiioqeHHH noAaeicn KOMaHAffbiH hm- 
nyjibc Ha sjieKTpOMarHHT OTKjiioqeHHH 30 nepe3 ôjiOKHpOBOHHbie 
KOHTaKTbI. CepAeHHHK SJieKTpOMaTHHTa 30 BTHXHBaeTCfl H CBOHM 
ôohkom OTKpbiBaeT KJianaH ominoneHnn 10 , nepe3 KOTOpbin OKaTbift 
B03AyX, HaXOAHH^HHCH B TpyÔKe 5 , BbIXOAHT B aTMOC(j)epy. KorAa 
AaBJieHHe b TpyÔKe 5 3HanHTejibH0 noHH3HTCH, oTKpoeTcn BcnoMo- 
raTejibHbin KJianaH 19 h B03Ayx H3-noA nopuiHH AyTbeBoro KJiana- 
Ha 3 ôyAeT BbinymeH b aTMoc$epy. B pe3yjibTaTe stoto KJianaH 3 
OTKpoeTcn h noAacT OKaTbift B03Ayx H3 pe3epByapa BbiKjnonaTejin 
b onopHbie H30JiHTopbi h racHTejîbHbie KaMepbi 1 . IIoa AencTBHeM 
OKaTOTO B03AyXa BepXHHH KOHTaKT 21 OTXOAHT Ha HeOÔXOAHMOe 
paCCTOHHHe OT HH>KHerO KOHTaKTa 2 . 

SjieKTpHnecKan Ayra, B03HHKiiiaH Me>KAy BepxHHM h hhjkhhm 
KOHTaKTaMH, racHTcn CTpyen OKaToro B03Ayxa. 

H3 HH>KHero (})JiaHua cpeAHeft (})a3bi OKaran B03Ayx no TpyÔKe 
16 nocTynaeT b nHeBMaTnnecKHH npHBOA 14 h nepeABHraeT ero nop- 
rneHb onpaBa HajieBO (npn bkjtk>h eHH om nojiOHceHHH mopuieHb 
npHBOAa 6bIJI IB KpaHHOM npaBiOM nOJIOJKGHHH), iKOTOpblH HOOpeA- 
ctbom pbiqa>KHoro ,Mexa ( HH3Ma 15 , H30JinuH0iHHbix uiTaHr 20 onycKa- 

eT BHH3 HHJKHHe KOHTaKTbI 2 . FIpH 3TOM IMeÆAy iBepXHHMH H IHIHHCHHIM.H 
KOHTaKTaMH co3AaeTCH HeoôxoAHiMbiH HiaoAHAHOHHbiô npoiMOKy- 
TOK. 

Æjih coKpameHHH pacxoAa B03Ayxa npn oTKjnoqeHHH b cxeMy 
ynpaBJieHHH bbca^h KJianaH oTcenKH 18 c peryjiHpoBOHHbiM bhhtom 
4 . KJianaH 18 coeAHHeH TpyôonpOBOAOM 17 c pe3epByapoM h HMeeT 
TpH oTBOAa, nepe3 KOTOpbie npn OTKjnoneHHH ocymecTBJineTcn 3a- 
KpbiTHe BcnoMoraTejibHoro KJianaHa 19 , a nocjieAHHH 3aKpbiBaeT 
AyTbeBoô KJianaH 5. 
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Bhhtom 4 peryjwpyeTCH npOAOJi>KHTejibHOCTb OTKpbiTHH AyTbe- 
Boro KjianaHa, t. e. H3MeH5ieTC5i mnnnecTBo noAaBaeMoro B03Ayxa. 

npH nOAXOAe HH>KHHX KOHTaKTOB K nOJIO>KeHHK) «OTKJIIOHeHO» 
nepeKjnonaiOTCH ÔJioKHpoBOHHbie KOHTaKTbi, pa3pbiBa5i uenb 3JieK- 
TpOMarHHTa 30 h noAaBan cnniaji o BbinojiHeHHH onepaunn «ot- 
KjiioueHHe». Flocjie chhthh KOMaHAHoro mvinyjibca cepAeuHHK 3JieK- 
TpOMarHHTa 30 B03BpaiuaeTCH b ncxoAHoe nojio>KeHHe, KjianaH 
OTKJIIOUeHHH 10 3aKpbIBaeTC5ï H TpyÔKa 5 3anOJIH5ieTC5ï C>KaTbIM B03- 
AyxoM. 

npH pyuHOM nHeBMaTH^ecKOM OTKjnoneHHH ot khofikh c*KaTbin 
B03Ayx nocTynaeT no TpyÔKe 7 b KjianaH pyuHoro OTKjnoneHHH 9 h 
onycKaeT nopmeHb nocjieAHero. npn 3tom nopmeHb oTKpbiBaeT Kjia¬ 
naH OTKjnoneHHn 10 h npouecc OTKjnoueHnn nponcxoAHT TaK, KaK 
3to 6biJio paccMOTpeHO Bbime. 


§ 14. CxeMbi ynpaBneHHsi BbiKniONaiensiMH 

flHCTaHunoHHoe ynpaBJieHne BbrKjnonaiejinMH ocyiuecT- 
BJIH6TC5I myT6M noAaun ot pyKH c noMO'iAbio KJiiona hjm kh on kh 
ympaBJieHHH kom a'HA'Hbix cHTHaJiOB co ujHTa ynpaBJieHHH na npHBOAbi 
BbiKjnonaTejiefi. 

npHHUHnHajibHan cxeMa ynpaBJieHHn BbiKJnonaTejieM c ajieKTpo- 
MarHHTHbiM npHBOAOM npHBeAeHa Ha pnc. 67. 

flncTaHUHOHHoe OTKjiioueHHe npoH3BOAHTcn nepeBo- 
Aom Kjiiona ynpaBjieHHH Ky b nojio>KeHHe «orajiio-unTb», npn 3 tom 
KOHT aKTbi Ky 2—3 3aMbiKaiOTC5i (pnc. 67) h o6pa3yiOT uenb Ha ot- 
Kjno^eH-He ot uiwhkh ynpaBJieHHH njnoc Uiy qepe3 KOHTaKTbi /(y 
2 — 3, ÔJIOKHpOBO^HblH KOHTaKT B UCnH OTKJHOH0HH5I BKO, 3aMiKHyTbIH 
npn BKjnoneHHOM BbiKjnonaTeJie, a ji 0KTp om arH ht oTKjnoneHHn 90 Ha 
niHHKy sMHHyc Uiy . 

npn 3 tom cepAenHHK 90 BTHTHBaeTCH h ôohkom E pacuenjineT 
3amejiKy 3, b pe3yjibTaTe nero BbiKjnonaTejib OTKjnouaeTcn. 

Ilpn OTKjnoneHHH BbiKjnouaTejin ÔJioKnpoBOUHbie KOHTaKTbi BKO 
pa3MbiKaiOTC5i, a EKB 3aMbiKaeTcn, noAroTaBJMBan uenb BKjnone- 
hhh. BjiaroAapn 3T0My uenb 90 aBTOMaTHuecKH pa3MbiKaeTC5i, ueM 
npeAOTBpamaeTcn A^HTejibHoe npOTeKaHne TOKa no KaTyniKe otkjiio- 
H0HH5I H nOArOpaHHe KOHTaKTOB KJIIOHa npH HX pa3MbIKaHHH. 

ABTOMaTnnecKoe oTKjiioneHHe ot 3aiUHTbi nponcxo- 
AHT aHaJIOrHHHO paCCMOTpeHHOMy, HO npH 3aMbIKaHHH KOHTaKTOB 

pejie 3aiAHTbi P3. 

Pa3MbiKaHne KOHTaKTa BKO nocjie oTKjnoueHnn BbiKjnonaTejin 
npeAOTBpamaer noBpe^A^Hne KOHTa ktob pejie P3, He paoouHTaHHbix 
Ha pa3pbiB TOKa b uenn 90. 

flncTaHUHOHHoe BKJUoneHHe ocymecTBjineTcn nepe- 
BOAOM KJIIOHa Ky B nOJIO>KeHHe «BKJIIOUHTb», npH KOTOpOM 3aMbIKa- 
I0TC5I KOHTaKTbl KJIIOUa 1 — 4. IlpH 3T0M 3aMbIKaeTCH Uenb! OT IÜHHKH 
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nJIfCKC Uiy qepe3 KOHTaKTbl Ky 1 — 4, 3aMKHyTbIH ÔJIOIKH>pOBOHHbIH 
KOHT3KT EK 2 , ÔJIOKHpOBOmHblH HOHTaKT IB UenH BKJIIOHeHIHfl EKB, 
3aiMKHyTbiH npn omjnoqeH'HOM BbiKjnonaTejie, oôMOTKy npoiMe>KyTOH- 
Horo KOHTaKTOpa Kn Ha uiHHKy Uiy. npH noAane Hanp5i>KeHH5ï Ha 
KOHTaKTop Kn, nocjie/jHHH cpaôaTbiBaeT h 3aMbiKaeT uenb ot hihhok 
BKJIKDH eHHH LUB Ha SJieKTpOMarHHT BKJIKDHeHHH 9B. BbIKJIlpqaTejIb 
BKJiKDHaeTCH h npH ero BKjnoneHHH pa3MbiKaeTC5i KOHTaKT EKB h 
3aMbiKaeTCH KOHTaKT EKO. 



Phc. 67. npHHUHnnajibHaH cxeMa ynpaBJieHHH BbiKJnowaTe- 
JieM C SJieKTpOMarHH'THblM npHBO^OM 


TaKHM o6pa30M, npn BKjnoneHHH BbiKjnonaTejiH TaK>Ke nponcxo- 
Aht aBTOMaTHnecKoe pa3MbiKaHHe uenn BKjnoneHHH KOHTaKTOM EKB. 

ABTOMaTHHeCKOe BKJIIOHeHHe OT aBTOMaTHKH 
(AÜB, ABP) BbinOJIHHeTCH npH 3aMbIKaHHH KOHTaKTOB pejie aBTO¬ 
MaTHKH PA, KOTopbie BKjnoneHbi napajuiejibHo KOHTaKTaM Ky 1 — 4 . 

BjIOKHpOBKa OT MHOTOKpaTHOrO BKJHOqeHHH (TaK 
Ha3biBaeMaH ÔJioKHpoBKa «ot npbiraHHH») ocymecTBJiaeTCH ôjiokh- 
pOBOHHblMH KOHT3KTaMH EK\ H i>/C 2 . 

BjIOKHpOBKa «ot npbiraHHH» npeAOTBpamaeT MHoroRparaoe 
BKJiKDHeHHe BbiKjiiOHaTejiH Ha KopoTKoe 3aMbiKaHHe b tom cjiynae, 
ecjiH kjikdh Ky ôyAeT AJiHTejibHô 3aAep>KaH hjih H3-3a HencnpaBHO- 
CTH OCTaHeTCH B nOJIO>KeHHH «BKJIKDHHTb». IlpH 3TOM BblKJHOHaTeJIb 
ÔyAeT MHOTOKpaTHO BKJIIOHaTbiCH Ha KOpOTKOe 3aiMbIKaHHe H OTKJIK)- 
naTbCH pejieÔHOH 3amHTOH (npbiraTb), hto MO>KeT npHBecTH k ero 
noBpe>KAeHHio. 
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npH nepBOM >ne cpaôaTbiBaHHH pejie 3amnTbi P3 (pnc. 67) cep- 
Ae^HHK 90 BTHHeTCH, OTKJIIOHHT BbIKJIIOHaTeJIb H nepeKJIIOHHT 6 jio- 
KHpOBO^Hbie KOHTaKTbl, T. G. pa30MKHeT EK 2 H 33MKHeT EK[. 

Ecjih b 3 tom cjiynae KOHTaKTbl Ky 1 — 4 npoAOJi>KaK)T ocTaBaTb- 
CH 3 aMKHyTbIMH, TO nOBTOpHOrO BKJIIOHeHHH He np0H30H^eT, TaK KaK 
uenb BKJnoneHHH OKa3biBaeTcn pa30MKHyToô Ha KOHTaKTe EK 2 , a 
njnoc ot Ky nepe3 3aMKHyBüiHHCH KOHTaKT EK\ nona^aeT Ha 90 h 
yAep>KHBaeT CepAeHHHK BO BTHHyTOM nOJIO>KeHHH AO pa3MbIKaHH5ï 
KOHTaKTOB /(y 1 — 4. 

Pejie PKO, BKjnoneHHoe nocjieAOBaTeJibHO c oômotkoh ajieKTpo- 
MarHHTa 90, h pejie PKB, BKjnoqeHHoe nocjieAOBaTejibHo c oômot- 
koh KOHTaKTOpa KPl , npeAHa3Han^Hbi rjm kohtpojih HcnpaBHocTH 
COOTBeTCTBeHHO Ueneil OTKJIIOHeHHfl H BKJHOHeHHH. 

npH BKjnoneHHOM BbiKjnonaTejie, KorAa 3aMKHyT KOHTaKT EKO, 
oÔTeKaeTCH tokom h noATHHyTo pejie PKO, a npn OTKjnoneHHOM Bbi- 
KjnonaTejie, KorAa 3aMKHyT KOHTaKT EKB, oÔTeKaeTcn tokom h 
noATHHyTo pejie PKB. OTnaAaHine pejie PKO npn BKjnoneHHOM Bbi- 
KjnonaTejie hjih pejie PKB npH oTKJnoneHHOM BbiKjnonaTejie cbhag- 
TejibCTByeT o HeHcnpaBHOCTH cooTBeTCTByiomeH uenn. Ot KOHTaKTOB 
pejie PKO h PKB b stom cjiynae cpaôaTbiBaeT CHrHajiH3auHH Henc- 
npaBHOCTH. 

Ha pnc. 68 npHBeAeHa pa3BepHyTan cxeMa ynpaBJieHHH bmkjiio- 
HaTeJieM c a ji e kt p oîm anH ht*h bi m inpiHBOAOM ih kjiiohom ympaiBjieHHH 
THna KCBO (pnc. 69). CxeMa cooTBeTCTByeT OTKjnoneHHOMy nojio- 
>KeHHK) BbIKJIKDHaTeJIH, npH'KOTOpOM KJIIOH HaXOAHTCH B nOJIO>KeHHH 

«otkji ioneHO» h 3aMKHyTbi uenn 1, 6 H 7. 

Pejie PKB HaxoAHTcn noA tokom no uenn: nepe3 KOHTaKTbl EK 2 
w EKB h oÔMOTKy KOHTaKTOpa KPl. JlaMna e/7, BCTpoeHHan ib pyKO- 
HTKy Kjnona ynpaBJieHHH h ocBemaioman npH3My pyKOHTKH, ropHT, 
TaK KaK Ha Hee noAaHO Hanpn>KeHHe no uenonKe: uenb 6, KOHTaKT 
PKB, 3aMKHyTbin npH otkjiKD neHHOM BbiKjnonaTejie, conpoTHBJie- 
Hne R, uenb 1. 

npH cooTBeTCTBHH noJioJKeHHH Kjnona h BbiKJiiOHaTejiH Ha JiaMny 
Jl noAaeTcn Hanpn>KeHHe ot üihhkh U1C h OHa ropHT HeMHraioiiXHM 
CBeTOM, npH B03HHKH0BeHHH HeCOOTBeTCTBHH Ha JiaMny nOAaeTCH Ha- 
npH>KeHHe ot cneunajibHOH uihhkh MHraiomero CBeTa U1MC, b pe- 
3yjibTaTe nero JiaMna ropHT MHraiomHM cbctom, npiiBJieKan bhhm 3- 
HHe Ae>KypHoro nepcoHaJia. 

npepbiBHCToe HanpH>KeHHe Ha iühhkh IIIMC nOAaeTCH nocTOHHHO 
ot cneunajibHbix npepbiBaTeJieft. TaK KaK CHrHa^iH3auH5i ocymecT- 
BJineTCH oahoh jiaMnoft, to cocTOHHHe BbiKjnonaTejiH b HopMaJibHbix 
ycjioBHHX onpeAejineTcn noJio>KeHiieM ero CBeTHmencn pyKOHTKH: 
BAOJib uenn MHeMOHHnecKOH cxeMbi — BbiKjnonaTejib BKjnoneH, none- 
peK uenn — oTKjnoneH. 

flncTaHUHOHHoe BKjiioneHH e BbiKjnonaTejin npoH3Bo- 
AHtch kjiiotom KY b TpH npneMa. noBopoTOM Kjnona BnpaBo Ha 90° 
b nojio>KeHHe «npeABapHTejibHo BKjnoneHo» (B 1 ) pa3MbiKaiOTCH 
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68. Pa3BepHyTaa cxeMa ynpaBJieHHH BbiK.moHaTe.JieM c ajieKTpoMarHHTHbiM npHBOAOM h kjuo - 

hom THna KCBO 















uenn 1, 6 h 7, a uenn 2, 3, 4 u 8 3aMbiKaioTC5ï. Ha jiaMny JI qepe3 
uenb 4 no^aeTCfl Hanp5i>KeHHe ot IUMC h 0Ha HaHHHaeT MHraTb, 
yKa3biBa5i Ha HecooTBeTCTBHe nojio>KeHH5i Kjnona h BbiKjnonaTejiH. 
nocjie SToro kjiioh noBopOTOM eme Ha 45° nepeBOAHTca b noJio>Ke- 
HHe «BKJIKDHHTb» (B 2 ) , B KOTOpOM 3aMbIKaeTC5ï Uenb 10 AHCTaHUHOH- 
Horo BKjnoneHHH. BbiKjiiOHaTejib BKJHonaeTCH, ero ÔJioKHpoBOHHbie 
KOHTaKTbi nepeKjnoHaioTCH, EKB — pa3MbiKaeTCH, a EKO — 3 aMbi- 
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Phc. 69. Kjiiom ynpaBjieHHH rana KCBO: 

a — cxeMa o^Horo H 3 BapnaHTOB koht aKTHoro Haôopa (bhæ, co CTopoHbi pyKOHTKH); 

6 — AHarpaMMa nojioxceHHH Kjnona: x — KOHTaKTbi 3aMKHyTbi,-KOHTaKTbi pa- 

30 MKHyTbi; e — ycjioBHoe H 3 o 6 paxceHHe Kjnona (ropH 30 HTajibHbie jihhhh — «enn, 
npoxo^BiUHe nepe 3 kjiioh, BepTHKajibHbie jihhhh — noJioxceHHe KJiiOHa, nepHHie toh- 
kh noji jihhhhmh ueneft 03 HaHaioT 33 MKHyToe cocTOHHne uenn npH æbhhom no- 

JIOHCeHHH KJIIOHa) 
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KaeTca, BCJieACTBHe nero pejie PKB oTnaAaeT, a PKO cpaôaTbiBaeT. 
Ha JiaMny JI BHOBb noAaeTcn Hanpn>KeHHe ot uihhkh LUC (nèpe3 
uenb 5) h npH3Ma Kjnona BHOBb cBeTHTcn HeMnraioiUHM cbctom. 

no npeKpaïueHHH MnraHnn JiaMnbi kjuoh nepeBOAHTcn b nojio- 
>KeHHe «BKjno^eHO» (B). 

flHCTaHUHOHHOe OTKJIKD^eHHe npOH3BOAHTC5ï B OÔpaT- 
hom nopHAKe, TaK>Ke b Tpn npneMa: nepeBOAOM Kjnona BjieBo b nojio- 
>KeHHe «npeABapHTejibHo oTKjnoneHO» (Oi), «oTKjnonnTb» (O 2 ) h 
«OTKjno^eHo» (0). 

ABTOMaTH^ecKoe oTKJno^eHHe ot pejieftHoô 3aiunTbi 
C03AaeT HecooTBeTCTBHe Me>KAy noJiojKeHneM Kjnona h nojio>KeHHeM 
BbiKjnoqaTejiH, jiaMna ropHT MnraioiUHM cbctom (no uenn 4 nepe3 
KOHTaKT PKB), noHBjineTcn 3ByKOBoft aBapHHHbin cnmaji, uenb ko- 
Toporo 3aMbiKaeTC5i na niHHKy 3ByKOBon cnmajinsaunn U13C uepe3 
uenb Kjnona 3 h 12 h KOHTaKT pejie PKB. 

ABapHHHbin cnmaji CHHMaeTcn noBOpoTOM Kjnoua b noJio>KeHHe 
«OTKjnoqeHo» (O), npn oôpbiBe uenn BKjnoneHHn npn OTKjnoueHHOM 
BbiKjnonaTejie hjih uenn oTKjnoneHnn npn BKjnoueHHOM BbiKjnonaTejie 
nonBJineTcn 3ByK0B0Ô npeAynpeAHTejibHbift cnmaji, uenb KOTOporo 
3aMbiKaeTC5i uepe3 nocjieAOBaTejibHo coeAHHeHHbie KOHTaKTbi pejie 

PKO n PKB. 

IlpHBeAeHHan Ha pnc. 68 cxeMa ynpaBjieHnn BbiKjnonaTejieM Ha- 
3biBaeTC5i TpexnpOBOAHOH, TaK KaK ajih ee ocyiuecTBjieHHH TpeôyeT- 
cn npojio>KHTb Tpn npoBOAa Me>KAy iuhtom ynpaBjieHnn h npHBOAOM 
(uenb Ky 10 — KOHTaKT BKu uenb Ky 11 — KOHTaKT BK\ n uenb 
Uiy — oômotkh KL1 h 90). 

Ha pnc. 70 npHBeAeHa oAna H3 cxeM AHCTaHunoHHoro ynpaBJie- 
HHn B03AyuiHbiM BbiKjnonaTejieM rana BBH-110 c Hcnojib30BaHneM 
Kjnona Tnna KBO. OcHOBHoe oTjinnne cxeM ynpaBJieHnn B03AyniHbi- 
MH BblKjnonaTeJIHMH COCTOHT b TOM, UTO Ka>KAblft nOJIIOC BblKJIIOUa- 

Tejin HMeeT caMocTOHTejibHbiH nHeBMaTnuecKHH npHBOA. noaTOMy 
cxeMa ynpaBJieHnn coa^p>kht yTpoeHHOe m/inuecTBo BKjnonaioiuHX 
n oTKjnonaioiUHx 3JieKTp0MarHHT0B, a TaK>Ke ÔJioKHpOBOHHbix koh- 
TaKTOB. TaK KaK onepaunn BKjnoneHnn n OTKjnoneHnn B03AyuiHbix 
BbiKjnonaTejieô AonycKaiOTcn npn onpeAejieHHoiï BejiHUHHe AaBJieHnn 
c>KaToro B03Ayxa, to cxeMa BKjnonaeT b ce6n KOHTaKTHbin MaHo- 
MeTp KM n npoMe>KyTOUHoe pejie PKR. 

CxeMa Ha pnc. 70 cooTBeTCTByeT OTKjnoneHHOMy noJio^eHHio Bbi- 
KjnonaTejiH, 'npn stqm ropHT 3ejreHaH jiaiMna 3, KOTopan cnrHajin- 
3HpyeT oTKjnoneHHoe nojiomemie BbiKjnonaTejin h oAHOBpeMeiiHO 
KOHTpoJiHpyeT HcnpaBHOCTb uenn BKjnoueHHH. 

J^HCTaHUHOHHOe BKJUOUeHHe npOH3BOAHTC5ï KJIIOUOM 
ynpaBjieHHn KY b TpH npneMa, aHajiornuHo paccMOTpeHHOMy Bbime 
cjiynaio a^ih cxeMbi pnc. 68. 

OTJinqne coctoht b tom, uto jxjik BKJnoneHnn BbiKjnouaTejin He- 
oôxoahmo b nHeBMaTnnecKyK) cncTeMy noAaTb onpeAejieHHoe kojih- 
necTBO B03Ayxa, hto oôecneuHBaeTcn 3aAaHHon AJMTejibHOCTbio 
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Phc. 70. Pa3BepHyTaa cxeMa ynpaBJieHHH B 03 AyiiiHbiM BbiKjiK>waTeJieM THna BBH-110 c kjiiomom 

ynpaBJienHfr Tnna KBO 












KOMaHAHoro HMnyjibca Ha BKjiioueHHe. Ecjih npoAOJiHŒTejibHocTb 
HMnyjibca 0Ka>KeTC5i HeAOCTaTouHoii, to BbiKJiiouaTejib mojkct He 
BKJiioHHTbCH. fljiH HCKjiiouéHHH stoto b cxeMe npeAycMOTpeH nOA- 
XBaT KOMaHAHOrO HMnyjibca ÔJIOKHpOBOHHblMH KOHTaKTaMH BKB no- 
jiiocob A, B, C, KOTopbie 3aMbiKaiOTC5i npH cpaôaTbiBaHHH BKjnonaio- 
IUHX SJieKTpOMarHHTOB H AyÔJIHpyiOT KOHTaKTbl /(y. Pa3MbIKaiOTCH 
ÔJiQKHpOBOHHbie KOHTaKTbl BKB nocjie 3aBepmeHH5i onepaunn bkjiio- 
qeHHH, KOTAa pa3MbIKaiOTC5I ÔJIÜKHpOBOUHbie KOHTaKTbl BBA, EBB, 
BBC H BKJIIOHaiOmHe 3JieKTpOMaTHHTbI B03BpaiUai0TC5I B HCXOAHOe 
nojio>KeHHe. 

Rjin toto HTOÔbi onepaunn BKjnoueHHH He Morjia npepBaTbcn 
KOHTaKTO'M pejie PKR, •no'CJieAOBaTejibHo *c hhm BKJiioneHa yuep)KH- 
Baioiuan oômotkb stoto pejie. B npouecce BKJiioueHHH yuep>KHBaio- 
iuan oÔMOTKa oÔTeKaeTcn tokom BKjnouaioiunx 3JieKTp0MarHHT0B h 
yAepH^HBaeT pejie PKR b noATHHyTOM nojio>KeHHH, jxame ecJiH b pe- 
3yJIbTaTe CHH>KeHH5I AaBJieHHH B03Ayxa KOHTaKTHblH MBHOMeTp KM 
pa30MKHeT KOHTaKT h cHHMeT Hanpn>KeHHe c paôouen oômotkh pejie 
PKR . 

npH BKjHoneHHOM BbiKjnouaTejie ropHT KpacHan jiaMna K , koto- 
pan CHrHajiH3HpyeT BKjnoqeHHoe nojio>KeHHe BbiKjnouaTejin h oaho- 
BpeMeHHO KOHTpojiHpyeT HcnpaBHOCTb uenH OTKjiioueHHH. 

flHCTaHUHOHHOe OTKJIIOUeHHe TaK>Ke npOH3BOAHTCH 
KJIIOUOM Ky B TpH npHCMa.. OTJIHHHe COCTOHT B nOAXBaTe KOMaHA- 
hoto HMnyjibca c noMoiUbio cneunajibHoro pejie PEM. 

Kan bhaho H3 cxeMbi Ha pnc. 70, b uenb OTKJHoneHHn BKjnoneHa 
nocjieAOBaTejibHan oÔMOTKa pejie PEM , nepe3 KOTopyio npn nouaue 
HMnyjibca Ha oTKjnoneHHe npoxoAHT tok oTKjiiouaioiUHx ajieKTpoMar- 
HHTOB. Pejie PEM , CpaÔOTaB, CBOHMH KOHTaKTaMH AyÔJIHpyeT KOH¬ 
TaKTbl /(y. Bo3BpaT pejie PEM b ncxoAHoe noJio>KeHHe nponcxoAHT 
nocjie 3aBepmeHH5i onepaunn oTKjnoueHnn, KorAa pa30MKHyTCH 6 jio- 
KnpoBOHHbie KOHTaKTbl BOA, BOB, EOC h npepByT uenb TOKa b ero 
OÔMOTKe. , 

Uenb oTKjnoneHHH, TaK >Ke KaK uenb BKJHoneHnn, npoxoAHT uepe3 
KOHTaKT h yuep)KHBaioiuyio oÔMOTKy pejie PKR. 

ABTOMaTnnecKoe OTKjnoneHne ot 3aiunTbi * co- 
3AaeT HecooTBeTCTBne Me>KAy nojionteHHeM Kjnoua /(y h BbiKjnona- 
Tejin. npH a tom jiaMna K racHer, a JiaMna 3 iHannHaeT CBeTHTb.cn 
MnraioiUHM CBeTOM h noHBJineTcn 3ByKOBOH cnrHaJi uepe3 ÔJiOKnpo- 
BOHHbie KOHTaKTbl HA, HB, HC, 3aMbiKaK)iunec5i npH OTKjnoneHnn 
BbiKjnonaTejin. 

A B T O M a T H H e c K O e BKJIIOHeHHe OT aBTOMaTHKH 
(AÜB hjih ABP) TaK>Ke C03AaeT HecooTBeTCTBne Me>KAy noJio>Ke- 
HneM Ky h BbiKjnonaTejin. npn stom jiaMna 3 racHeT, a JiaMna K 
HannHaeT cBeTHTbcn MnraiomnM cbctom. 

BjioKHpOBKa ot MHoroKpaTHoro BKjiioneHHH npo- 
h3boahtc5i c noMoiUbio pejie PEM. TaK, npn nouaue KOMaHAHoro 
HMnyjibca Ha BKjnoneHne, ecjin 3aiunTa cpaèoTaeT, KorAa eiue 3aM- 
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KHyTa uenb lKy ( KM b nojionœHHe «BKjnoqHTb» S 2 ), h no/jacT 
HMnyjibc Ha oTKjnoneHHe, to ot TOKa b nocjieAOBaTejibHoft oÔMOTKe 
cpaéoTaeT pejie PEM h pa3MbiKaioiUHM KOHTaKTOM npepBeT uenb 
BKjnoqeHHH, a 3 aMbiKaioiUHM KOHTaKTOM nouacT njnoc Ha napaji- 
jiejibHyio oÔMOTKy h ôyueT yAepHŒBaTbcn b TaKOM nojio>KeHHH ao 
pa3MbiKaHHH uenn 1 /(y.. 

riOHH>KeHHe AaBJieHHfl B03Ayxa KOHTpOJIHpyeTCH KOHTaKTHblM 
MaHOMeTpOM KM, KOTOpblH HaCTpaHBaeTCH TaK, HTOÔbl npH CHH>Ke- 
HHH AaBJieHHH AO MHHHMaJIbHOH AOnyCTHMOH BejIHHHHbl erO KOHTaK- 
Tbi paaMbiKaJiHCb. npn 3TOiM ipejie PKR> OTnaAan, oahhim KOHTa-KTOM 
pa3pbiBaeT uenn BKjnoqeHHH h OTKjnoqeHHH, a ApyrHM BKjnonaeT 
cHrHajibHoe Taôjio. 

HenpaBHjibHan paôoTa oTAeJibHbix nojnocoB BbiKjnoqaTejin cnr- 
HaJIH3HpyeTC5ï npH nOMOIUH ÔJIOKHpOBOHHblX KOHTaKTOB T 1 BA, FIBB, 
I 1 BC h ÏIOA, nOB, noc . npn HopMajibHoft p^ôoTe Bcex nojnocoB 
BbiKjnoqaTejiH, npn OTKjnoqeHHOM BbiKjnoqaTejie 3aMKHyTbi Bce koh- 
TaKTbi 770 h pa30MKHyTbi FIB, a npn BKjnoneHHOM BbiKjnonaTejie 
HaoôopoT. B 3thx cjiyqanx uenb jia TaÔJio He C03AaeTC5i. Ecjih >Ke 
He BKJnOHHTCH HJIH He OTKJHOHHTCH O AB H H3 nOJHOCOB BblKJHOHaTejIH, 
to 3aMbiKaeTcn uenb Ha CHrHajibHoe Taôjio. 


§ 15. CxeMbi aBapMMHOM cHmanH3ai4HH 

ABapHÔHan cHrHajiH3auH5i cjiy>KHT jiJin onoBeiueHHH nep- 
conajia npn aBapnftHoiM OTKJiiaHeHHH BbiKJiioqaTeJiH. Tanan 'cnrHajiH- 
3auHH oôbiqHO ocytuecTBJineTcn oAHOB-peMeeno b BHAe aiByKQBoro 
CHPHaJia (3bohok, >cHpeHa), HBJiHiomerocH oiôiuhm a^ih Bcen Tpynnbi 
annapaTOB, h b BHAe CBeTOBoro cnmajia, yKai3biBaioiuero Ae^cypHOMy 
nepcoHajiy, Kanoft HMeHHO annapaT otkjhohhjiiCH. 

Ha pHc. 71 npHBeAeHa cxeMa aBapHHHon CHrHajiH3auHH c pejie 
PMC c uenrpaJibHbi'M cbeMOM cnirHajia h noBTOpHOCTbio aohctbihh. 

Ha cxeMe noKa3aHbi KOHTaKTbi aBapHHHOH CHmajiH3auHH kjiio- 
qen ynpaBJieHHH Kyi n Ky2 AByx BbiKjnoqaTejieft b no./io>KeHHH 
«OTKjnoneHO». 

npn BKjnoneHHOM nojio>KeHHH BbiKjnoqaTejiefi KOHTaKTbi Kjnoqeft 
Kyi h Ky2 5 —7 h 21—23 6yAyT 3aMKHyTbi (cm. pnc. 69,6 h 0 ), a 
KOHTaKTbl pejie KOHTpOJIH BKJIKDHeHHH PKB1 H PKB2 pa30MKHyTbI. 
B cjiynae aBapHHHoro OTKjnoqeHHH nepBoro BbiKjnoqaTejin (Hanpn- 
Mep, ot 3aiuHTbi) Ha oÔMorae pejie PKB1 (oÔMOTKa Ha cxeMe He 
noKa3aHa) hohbhtch Hanpn^eHHe h pejie 3aMKHeT cboh KOHTaKTbl. 

nOCKOJIbKy KOHTaKTbl KJHOHa /(y/ 5 —7 H 21—23 OCTaJIHCb 3aMK- 
HyTblMH (MOMeHT HeC00TBeTCTBH5ï), TO OÔpa3yeTC5ï uenb Ha OÔMOTKy 
TpaHC(})opMaTOpa T, pejie PMC (pejie HMnyjibCHofi CHmajiH3auHH). 
HMnyjibc TOKa HaBeueT bo btophhhoh oÔMOTKe 3 .-a. c., noA aohctbh- 
eM KOTOpon cpaôoTaeT noJinpH30BaHHoe pejie 77P. Pejie IIP 3 aMKHeT 
cboh KOHTaKT b uenn pejie PII, oahhm KOHTaKTOM pejie PM 6yAeT 
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noAaHO Hanpa>KeHHe Ha cnpeHy C, upyrHM ocyiuecTBHTcn caMoyuep- 
>KHBaHHe peJie nepe3 KHonny KHC, a TpeTbHM KOHTaKTOM nouaeTcn 
Ha BTopHHHyio oÔMOTKy nojiHpH30BaHHoro pejie I7P HMnyjibc oôpaT- 
HOH nOJIHpHOCTH, OÔeCneHHBaiOIUHH B03BpaT KOHTaKTa pejie B HOp- 
Ma.ibHoe nojio>KeHHe h roTOBHOCTb cxeMbi k npneiviy nocjieuyiOLuero 
cnrHajia. 



Phc. 71. CxeMa aBapHHHOH CHrHajiH3auHH c pejie 
PHC c ueHTpajibHbiM cbeMOM cürHajia 

llocjie noHBJieHHH 3ByKOBoro cnrHajia ue>KypHbiH, HanŒMan 
KHonKy ueHTpajibHoro c'beMa cnrHajia KUC, pa3MbiKaeT uenb 06- 
motkh pejie PII n npeKpaïuaeT 3ByKOBon cnmaji. Haxouncb b nojio- 
>KeHnn HecooTBeTCTBnn, jiaMna Kjnona KM npouoji>KaeT nouaBaTb 
CBetOBbie Mnraioiune cnniajibi, yKa3biBan Ae>KypHOMy, Kanon hmchho 
BbiKJiioqaTejib otkjhohhjich. ÜOBOpoTOM Kjnona b nojio>KeHne «ot- 
KJiioqeHO» Mnraiomnn cnniaji npeKpaïuaeTcn n cxeMa npHBOUHTcn 
b nepBOHanajibHyio roTOBHOCTb. IîoBTOpHOCTb uencTBHH b stoh cxeMe 
AOCTnraeTCH BKjiioneHneM b uenb aBapnÔHon cnmajinsaunn Ka>KUoro 
BbiKJiioqaTejiH conpoTHBjieHnn 1CJJ n 2CJJ. npn aBapnnHOM otkjiio- 
qeHHn BTOporo BbiKjnonaTejiH n He KBHTHpOBâHHOM Kjnone nepBoro 
BbiKjnonaTejin conpOTHBJieHne 2GJX no uenn KV2 nouKJHoqaeTcn 
napajiJiejibHo k conporaBJieHnio 1CJJ , qeM yMeHbinaeTCH oôiuee 
conpOTHBJieHne b uenn nepBHHHon oômotkh T pejie (pnc. 71), a 
cjieuoBaTejibHO, b Hen yBejinqnBaeTcn tok n pejie IIP cpaôaTbiBaeT 
BTOpnnHO. 

KHonna KOC cjiyjKHT ujih onpoôoBaHnn cnrHajia BpyqHyio. 
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KOHTpOAbHbie eonpoebL 


1. KaKHe hctohhhkh nocTOHHHoro h nepeMeHHoro onepaTHBHoro TOKa np« 
MeHHioTCH b uennx ynpaBJieHHH BbiKJitonaTejiHMH? 

2. PaCCK3>KHTe O Ha3HaneHHH H yCTpOHCTBe ÔJIOKOB IlHTaHHH. 

3. Kan ycipoeH h paôoraeT 3JieKTpoMarHHTHbiH npHBOA? 

4. Kan paëoTaeT cxeMa AHCTaHUHOHHoro ynpaBJieHHH BbiKjnonaiejieM c SJiex 

TpOMarHHTHHM npHBO^OM? 

5. Kan paôoTaeT cxeMa aBapHHHOH CHrHajiH3auHH? 



r/IABA iv 


PEJIEflHASI 3AI4MTA JIMHMH 3JIEKTPOFIEPEAAHM, 
TPAHCc&OPMATOPOB, TEHEPATOPOB, 

3 JlEKTPOflBHf ATE JIEtil 


§16. M3MepHTenbHue TpaiiccpopMaTopbi 


BxjnoqeHiie H3MepHTeJibHbix ropH'ôopoiB h pejie b ycrra.HOB- 
Kax nepeMeH'Horo Taxa inpoH3BO>nHT qepe3 H3MepHTejibHbie TpaHC(j)Op- 
Maropbi HanpH>xeHHH (juin H3MepeHHH iHanpn>xeBHH) -h TpaHC(j)op- 
LMaTOpbi Taxa (juin H3Mepe- 
hh n Taxa). 

Ha3HaqeHneM H3MepH- 
TejlbHblX TpaHC(})OpMaTOpOB 
HBJiaeTCH, BO-nepBbix, H30- 
jinijnn ueneft H3MepHTejib- 
Hbix npHÔopOB h pejie ot 
nepBHHHoft chjioboh ijenn, 

HMeKDLueft oôbiHHO onacHoe 
juin >xh3hh HanpH>xeHHe, h, 

BO-BTopbix, nojiyqeHHe 
CTâH^apTHblX BTOpnqHblX 

HanpnmeHHn 100 e hjih to- 
xa 5 a (1 a) BHe 3aBHCHMO- 

CTH OT BeJIHqHH nepBHHHblX HOMHHaJlbHblX HanpH>xeHHH H TOXa. 

TpaHC(j)opMaTopbi n a np nmemin. TpaHC(})opMaTop 
Hanpq>xeHH5ï no npHHunny AeftcTBHH h xoHCTpyxunH aHajiornqeH ch- 
jioBOMy TpaHC(J)opMaTOpy (pnc. 72) h coctoht H3 CTajibHoro cep^eq- 
HHxa, HMeKDiuero nepBnqHyx) W\ h BTOpnqHyx) w 2 oômotxh. 

üepBHqHaH oÔMOTxa TpaHC(j)opMaTOpa noAKJix)qaeTcn Henocpe^- 
CTBeHHo x nepBnqHoft uenn, a b uenb BTopnqHoft oômotxh BXJiK)qa- 
ïotc nr pejie h npnôopbi. 

BTOpnqHoe Hanpn>xeHHe U 2 bo cTOJibxo pa3 MeHbine nepBHqHoro 
Hanpn>xeHHH U 1 , bo cxojibxo pa3 qncjio bhtxob BTopnqHOH oômotxh 
w 2 MeHbine qncjîa bhtxob nepBHqHOH oômotxh w 1 , t. e. 



Phc. 72. CxeMa BKJitoqeHHH TpaHC(})opMaTO 
pa HanpnJKeHHH: 

H — pejie HanpîDKeHHH; r — AOôaBOHHoe conpo- 
THBJieHiie; 77 — npeAOxpaHHTejiH 


n 


H 


U 1 _ «*! 

U, Wa ’ 


(27) 
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i\ae ri n — K 03 (j)(}muHeHT TpaHC(J)opMauHH TpaHC(j)opMaTOpa Hanpn- 
>KeHHH. 

HoMHHajibHoe BTOpHquoe HanpnweHHe U 2 TpaHC(J)OpMaTOpOB Ha- 
npH>KeHHH OÔbiqHO paBHO 100 6. K03(j)(})HUHeHTbI TpaHC(J)OpMaUHH 
yKa3biBaioTCH Apoôbio, b qncjiHTejie KOTopon — HoMHHajibHoe nep- 
BHHHoe HanpH)KeHHe, a b 3HaMeHaTejie — HoMHHajibHoe BTopnqHoe 
HanpHHceHHe: HanpHMep, 6000/100 — 3HaqiiT, hto TpaHC(J)opMaTop 
HanpH>KeHHH HMeeT K03(|)(J)HUHeHT TpaHC(})OpMaUHII 60. 

TpaHC(J)opMaTOpbi Hanpn>KeHHH HMeiOT cjieAyiomHe norpeuiHOCTH: 

а) norpeuiHOCTb b Hanpn>KeHHH (hjih b K03(J)(j)HUHeHTe TpaHC- 
(J)opMauHH), no a KOTOpon noHHMaeTcn OTKJiOHeHne (J)aKTnqecKoro 
K03({)(J)HUHeHTa TpaHC(J)opMauHH ot HOMHHajibHoro. BejinqHHa no- 
rpeumocTH TpaHC(J)opMaTopa b Hanpn>KeHHH Bbipa>KaeTcn b npo- 
ueHTax h onpeAejineTcn no (J)opMyjie 

A U % =... u -^-Ux j 00 % . ( 28 ) 

U i 

б) norpeuiHOCTb no yrjiy, noA KOTOpon noHHMaeTcn yroji cABHra 
BTOpnqHoro HanpnweHHfl oraocHTejibHO nepBiiqHoro; norpeuiHOCTb 
no yrjiy BbipancaeTcn b MHHyTax. 

B pejieuHOH 3 aui,HTe Hcnojib 3 yioTC 5 ï TpaHC(j)opMaTOpbi Hanpn>Ke- 
hhh KJiacca 1 h 3, HMeioiune AonycTHMbie norpeuiHOCTH b Hanpance- 
HHH COOTBeTCTeHHO 1 HJIH 3%. 

TpaHC(J)opMaTopbi HanpH^KeHHH KJiacca 1 hmciot AonycTHMyio 
yrjiOByio norpeuiHOCTb ±40', RJin TpaHC(j)opMaTopOB KJiacca 3 yr- 
jiOBan norpeuiHOCTb He HOpMHpyeTcn. 

Ha TpaHccJiop^iaTopbi KJiacca 1 BKJiioqaioTCH Bce ranbi pejie, 
HMeioiuHe uenu Hanpn>KeHHH h mHTOBbie npnôopbi, a Ha TpaHccJiop- 
MaTOpbi Hanpn>KeHHH KJiacca 3 — pejie MHHHMaJibHoro Hanpn>KeHHH, 
KOHTpOJIb H30JIHUHH H ApyraH CHrHaJIH3aUHH. 

OaHH H TOT )Ke TpaHC(J)OpMaTOp HanpH>KeHHH B 3aBHCHMOCTH OT 
Harpy3KH Ha ero BTOpuqHyio oÔMOTKy mo>kct paôoTaTb c pa3JiuqHbiM 
KJiaCCOM TOqHOCTH. 

llo3TOMy b KaTajiorax h nacnopTax Ha TpaHC(J)OpMaTOpbi Hanpn- 
>KeHHH yKa3biBaioTCH ABa 3HaqeHHH moluhocth: HOMHHajibHan mou*- 
uocTb b ,BOJibT-aiMinepax, c KOTOpon Tpanc(|)opMaTop Hanpnwe- 
hhh MO>KeT paôoTaTb b rapaHTHpoBaHHOM Kjiacce ToqHOCTH, h npe- 
AejibHan MOiUHOCTb, c KOTOpon TpaHC(})opMaTop Hanpn>KeHHH mo>kct 
paôoTaTb A^iHTejibHO npu AonycTHMOM HarpeBe oômotok. npeAejib- 
Han MOiUHOCTb b HecKOJibKo pa3 npeBbiuiaeT HOMHHaJibHyio; HanpH¬ 
Mep, TpaHC(})OpMaTO)p HanpH>KeHHH HOM-6 C K03(})(})HUHeHT0M 
TpaHC^opMauHH 6000/100 HMeeT Rjm KJiacca ToqHOCTH 1: HOMHHajib- 
Hyio MOiUHOCTb 50 ea , a npeAejibHyio — 300 ea. 

CxeMbi coeAHHeHHH TpaHccJiopMaTOpOB Hanpn- 
>K e H H H. TpaHC(|)OpMaTOpbI HanpH>KeHHH ÔbIBaiOT TpeX(})a3HbIMH 
H OAHO(j)a3HbIMH. OAHO(J)a3Hbie TpaHC(})OpMaTOpbI B 33BHCHMOCTH OT 
Ha3HaqeHHH cocahheiotch Me>KAy coôoh b pa3JinqHbie cxeMbi. 
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Ha pHC. 73 npHBeaeHbi Hanôojiee pacnpocTpaHeHHbie cxeMbi co- 
e^HHeHHH OAHO(J)a3HbIX TpaHC(}>OpMaTOpOB HanpH>KeHHH. 

Ha pHC. 73, a noKa3aHa cxeMa BKAioqeHHH oahoto TpaHC({)opMa- 
TOpa Hanpa>KeHHH, KOTopan npHMeHHeTCH b tom cjiyqae, ecjin aah 
H 3 MepeHHH HJ1H 3aiH,HTbI HeOÔXOAHMO oaho MOKAy^ 33 *! 00 Hanpn- 
>KeHHe. 

Ha p ( H'C. 73, 6 AaHa umpOKO pacnp ocTip3 <hghH an cxeMa 

COeAHHeHHH AByX TpaHC(J)OpMaTOpOB HanpH>KeHHH B OTKpbITbIH Tpe- 
yroJibHHK. 3Ta cxeMa npHMeHHeTCH, Kor^a aah 3amHTbi hjih H3Mepe- 
HHH Hy>KHbI TpH Me>KAy4 )a3HbIX HanpH>KeHHH. 



Phc. 73. CxeMbi coeAHHeHHH oômotok OAHO(})a3- 
Hbix Tpa*HC(})opMaTopoB Hanpn>KeHHH 


Ha pHc. 73, 6 a aHa TaK>Ke ninpOKo pacnpoicTpa'HeHHaH cxe'Ma 
coeAHHeHHH Tpex TpaHC(J)opMaTopoB Hanpn>KeHH5ï b 3Be3Ay. CxeMa 
coeAHHeHHft TpaHc^opMaTopOB b 3Be3Ay npHMeHHeTCH, KorAa a^h 
3amHTbI HAH H3MepeHHH Hy>KHbï (J)a3Hbie hah Me>KAy4)a3Hbie H $ a3 ~ 
Hbie HanpA>KeHHA. 

CxeMa, H3o6pa>KeHHaA Ha pnc. 73, a, .npeAycMaTipHBaeT coeAHHe- 
Hne Tpex TpaHC(J)opMaTOpOB HanpH>KeHH5ï b pa30MKHyTbift TpeyroAb- 
hhk hah Ha cyMMy (J)a3Hbix HanpH>KeHHH. TaKoe coeAHHeHHe npHMe¬ 
HHeTCH a ah BKAioqeHHH peAe HanpH>KeHH5ï h peAe HanpaBAeHHH 
MOIUHOCTH 3aiUHTbI OT OAHO(J)a3HbIX KOpOTKHX 3aMbIKaHHH B CeTHX 
C 333eMAeHHOH HyAeBOH TOHKOH CHAOBblX TpaHC(J)OpMaTOpOB H AAH 
CHrHaAH3aUHH >npH OAHO'(})ai3HbIX 3aMbIKaH'HHX Ha 3eMAIO B CeTHX 
C H30AHp0BaHH0H HyAeBOH TOHKOH. 

B HOpMaAbHOM pe>KHMe, a T3K>Ke npH Tpex H AByX(J)a3HbIX KO- 
pOTKHX 33MbIKaHHHX CyMMa (J)a3HbIX HanpHHCeHHH Tpex (J)a3 paBHa 
HyAio h noaTOMy HanpH>KeHHe Me>KAy ToqKaMH 0 { h 0 2 TaK>Ke paBHO 
HyAïo (npaKTHqecKH BeAHqHHe HeôaAaHca 0,5—2 e). 

npH OAHO(J)a3HbIX KOpOTKHX 3aMbIK3HHHX B CeTHX C 3a3eMAeHHbI- 
MH HyAeBbIMH TOHKaMH CHAOBblX TpaHC(j)OpMaTOpOB (ceTH 110— 


95 



220 K6 h Bbirne) Memjiy TowaMH O i h 0 2 B03HHKaeT Hanpn>KeHHe, 
nponopuHOHaJibHoe nepBHqHOMy (J)a3HOMy Hanpn>KeHHK). 

npH OAHO(J)a3HbIX 3aMbIKaHHHX B CeTH C H30JIHp0BaHHbIMH HyJie- 
BbiMH TO^KaMH CHjiOBbix TpaHC(J)opMaTopOB hjih reHepaTopoB (ceTH 
35 K6 h HH>Ke) Me>K^y ToqKaMH Oi h 0 2 B03HHKaeT HanpnaceHHe, 



nponopuHOHaJibHoe TpoHHOMy 
(})a3HOMy Hanpn>KeHHio. 

Ko3$(J)HUHeHT TpaHC(J)Op- 
MaUHH Tp3HC(J)0pMaT0p0B Ha- 
npH>KeHH5ï, COe^HHeHHblX no 
cxeMe pnc. 73, e, rjik ceTeft c 
H30JlHp0BaHHbIMH HyjieBbIMH 
TOqKaMH BbinOJIHHeTCH B Tpn 
pa3a ôojibuiHM, qToôbi npn 3a- 
MblKaHHHX Ha 3eMJIK) BTOpHq- 
Hoe Hanpn»:eHHe (Me>K^y Toq- 
KâMH Oi h 0 2 ) He npeBbimajio 
6bi 100 e. 

Ha pnc. 74 npHBe^eHa cxe- 
Ma coe/uiHeHHH oômotok Tpex- 
(J)a3Horo nn™cTep>KHeBoro 
TpaHc^opivraTopa Hanpaace- 

HHH. 



0,0 a b c 0 Z 
*) 


Phc. 74. CxeMbi coeAHHeHHH oômotok Tpex- 
4>a3Horo riHTHCTep>KHeBoro TpaHC(j)opMaTo- 
pa Hanpn>KeHHH: 

a — oôMOTKa 0 ( — 0 2 pacnojioxteHa Ha nono.i- 
HHTeJlbHblX CTep>KHHX; 6 — OÔMOTKa O i — 0 2 

pacnojioîKeHa Ha ocHOBHbix ciep>KHHx 


Üjih no^yneHHH HanpajKe- 
HHH npH Ofl,H(>4)a3HbIX 3aMbI- 
K3HHHX Ha 3eMJllO HdIOJlb 3 y- 
iotch cneu,HajibHbie oômotkh c 
BbIBOAaMH 0 1 H 0 2 ; 3TH 06 - 
motkh b cxeMe Ha pnc. 74, a 
pacnojioweHbi Ha aonojiHH- 
TeJIbHblX CTepJKHHX TpaHC(})Op- 
MaTopa, a b cxeMe Ha 
pHC. 74, 6 — Ha OCHOBHblX 
CTep*HHx. B HOpMajibHOM pe- 
*HMe, a TaKjKe npn Tpex h 
AByX(J)a3HbIX KOpOTKHX 3 aMbI- 
K3HHHX, IIOKa CyMMa (})a3HbIX 
HanpnjKeHHH paBHa Hyjuo, 
MaTHHTHblH nOTOK B KpaHHHX 

aonojiHHTejibHbix nojiiocax ot- 
cyTCTByeT, noaTOMy Hanpa>Ke- 
HHH Ha OÔMOTKaX O x — 0 2 
HeT. 

npH OAHO(J)a3HbIX KOpOT¬ 
KHX 3aMbiKaHHHx, Kor^a cyM- 
Ma <J)a3Hbix Hanpa*eHHH He 
paBHa Hyjiio, MarHHTHbift no- 
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TOK HaBOAHTCH B KpaHHHX CTepJKHHX, H Ha OÔMOTKaX 0 \ — 0 2 IIOHB- 
jineTCH HanpH>KeHHe. 

nepBHHHbie OÔMOTKH TpaHC(J)OpMaTOpOB Hanpfl>KeHHH A O 15 K6 
noAKJiioHaioTCH k ce™ qepe3 BbicoKOBOJibTHbie npeaoxpaHHTejiH 
(pHC. 73—74), a npn HeoéxojmMOCTH — OÆHOBpeMeHHo h qepe3 
orpaHHqHBaioLUHe conpoTHBjieHHH (cm. pnc. 72). 

npeAOxpaHHTejiH oôecneqHBaiOT ôbicTpoe OTKJiioqeHHe ot ceTH 
noBpoitneHHoro TpaHC(J)opMaTOpa HanpHHceHHH, a conpoTHBJieHHH 
OrpaHHHHBaiOT BCJIHqHHy TOKa KOpOTKOrO 3aMbIKaHHH, eCJIH OTKJ 1 K)- 
qaiomaH cnocoÔHocTb npeAOxpaHHTejieft HejjocTaToqHa. 



Rjlft 3aiUHTbI OÔMOTOK TpaHC(J)OpMaTOpOB HanpH)KeHHH OT TOKOB 
KopoTKoro 3aMbiKaHHH npH noBpe>KAeHH5ïx bo BTOpHHHbix uenax 
ueriH HanpH>KeHH5ï 3amHTbi h npnôopOB noAKJiioqaioTCH k TpaHC(J)op- 
MaTopaM qepe3 npeAOXpaHHTejin hjih aBTOMaTbi. 

lleperopaHHe npeAOXpaHHTejieft npHBOAHT k chhthio Hanp5me- 
hhh c 3aiuHTbi h Bejier k ee HenpaBHJibHOMy æchctbhio, noaTOMy 3a- 
mHTbi, HMeiomne uenn Hanpa>KeHHH, cHafiataioTCfl ôjiokhpobkoh ot 
neperopaHHH npeAOXpaHHTejieft. 

BjlOKHpOBKa BbIBOAHT 3aiIJHTy H3 A6HCTBHH HJIH CHTHaJIH3HpyeT 
06 Hcqe3HOBeHHH HanpH>KeHH5ï. 

HanôoJiee qacTO npHMeHHeMbie cxeMbi ôjiokhpobok h cnrHaJiH3a- 
UHH npHBeAeHbi Ha pnc. 75. 

CxeMa, H3o6pa>KeHHaH Ha pnc. 75, a, npeaycMaTpHBaeT nHTaHne 
ot ÆByx TpaHC(})opMaTopOB HanpH>KeHH5ï, uenb Ha OTKjnoqeHHe qepe3 
KO'HTaKTbl npOMOKyTO'qHblX p€Jie n MO>KeT ÔbITb C03^a.Ha TOJIbKO 


4- 518 
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npH KopOTKOM 3âMbiKaHHH, KorAa cpaôoTaiOT 06a pejie MHHHMajib- 
Horo Hanpn>KeHH5ï //. B cjiyqae neperopaHHH npeAOXpaHHTeAefi Ha 
OAHOM H3 TpaHC(J)OpMaTOpOB HanpH>KeHHH CpaÔOTaeT TOJlbKO O ah O 
pejie, KOTOpoe AaeT cnrHaA. OAHOBpeMeHHoe neperopaHHe hah no- 
Bpe>KAeHHe npeAOXpaHHTeAefi y Asyx pa3Hbix TpaHC(J)opMaTOpOB Ha- 
npH>KeHHH MâAOBepOHTHO. 

CxeMa, H3o6pa>KeHH.aH Ha pnc. 75,6, BbinoAHeHa npn noMO- 
iuh BcnoMoraTeAbHoro npOMeatyTonHoro 
TpaHC(J)opMaTopa nanpn^enm I1TH c ko- 
3(J)(J)HUHeHT0M TpaHC(J)OpMaUHH, paBHblM 1, 
CO BTOpHHHOH OÔMOTKOfi, COeAHHCHHOH B 
pa30MKHyTbift TpeyroAbHHK, t. e. Ha cyMMy 
(J)a3Hbix HanpH>KeHHH. 

HopMaAbHO cyMMa (J)a3Hbix Hanpn>KeHHft 
paBHa HyAio, a npn neperopaHHH OAHoro 
hah Asyx npeAOXpaHHTeAeft paBeHCTBO Hy- 
Aïo cyMMbi (J)a3Hbix HanpH>KeHHH HapymaeT- 
Cfl, Ha BTOpHHHOH OÔMOTKe nOHBAHeTCH Ha- 
npH>KeHHe h peAe cpaôaTbiBaeT, ÔAOKHpyn 
3aiuHTy h noAaBaa cnrHaA. 

CxeMbi Ha pnc. 75, e h a hmciot peAe Ha- 
npn>KeHHH, BKAioqeHHbie Me>KAy HyAeBoft 
TOHKOft, TpaHC(})OpMaTOpa HanpH)KeHHH H 
HCKyCCTBeHHOH HyACBOH TOHKOfi, C03AaHH0fi 

b ’CXQMe ipü'C. 75, e rpeMH conp otwb a e h h h - 
mh R, a b cxeMe <p,Hc. 75, a— TpôMH eMKo- 
CTHMH C. 

HopMaAbHO Ha peAe Hanpn>KeHHe OTcyT- 
cTByeT h TOAbKo npn neperopaHHH OAHoro 
hah Asyx npeAOXpaHHTeAefi Ha peAe noHB- 
AneTcn HanpHHœHHe h peAe cpaôaTbiBaeT. 

PaccMOTpeHHbie cxeMbi ôaokhpobkh Aeft- 
cTByioT TOAbKo npn neperopaHHH OAHoro 
hah AByx npeAOXpaHHTeAefi h He AeficTByioT 
npn OAHOBpeMeHHOM neperopaHHH Bcex Tpex 
npeAOXpaHHTeAefi, hto HBAneTCH peAKHM 
CAynaeM. 

Ha cxeMiax, H3o6pa>KeHHbix Ha 
pnc. 75, due, no,Ka3a-Ha OBeTOBan 'cumajimaixun Hcne3HOBeHHH na- 
npn>KeHH5ï, BbinoAHeHHan npn noMomn Tpex cnrHaAbHbix AaMn, bkaio- 
neHHbix Ha Bce Tpn AHHefiHbix hah 4>a3Hbix Hanpn>KeHHH. 

TpaHC(J)opMaTopbi TOKa. TpaHC(J)opMaTop TOKa, qepe3 
KOTOpblfi BKAK)qaK)TCH TOKOBbie UenH peAe H npHÔOpOB, COCTOHT H3 
cepAenHHKa C (pnc. 76), HaôpaHHoro H3 tohkhx ahctob TpaHC(J)op- 
MaTopHofi CTaAH. Ha cepAenHHKe HMeeTcn Ase oômotkh: nepBHH- 
Han w i, HMeioiuan MaAoe hhcao bhtkob, h BTOpHHHan w 2 , HMeioman 
ÔOAbUIOe HHCAO BHTKOB. 


A 


A 




PhC. 76. yCTpOHCTBO H 
cxeMa BKJiioqeHHH 
TpaHC(})opMaTopa 
TOKa: 

a — C OAHHM CepfleHHHKOM 
H BTOpHqHOÜ OÔMOTKOft; 

G — c AByMH cepAeqHHKa- 

MH H BTOpHHHblMH O 6- 
MOTK3MH 
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nepBHimafl oÔMoraa, paccqHTaHHan Ha npoxo>KAeHHe MaK- 
CHMaJlbHO B 03 M 0 >KH 0 r 0 TOKa CeTH, BKJHOqaeTCH nocjieAOBaTejibHO 
b uenb Toro ajieivieHTa, b kotopom npoH 3 BOAHTcn H 3 MepeHHe hjih 
ocymecTBjineTCH 3amHTa. 

B uenb BTOpHHHOH oômotkh BKjiKDnaiOTCH pejie T h npnôopbi A, 
KaK noKa 3 aHO Ha pnc. 76. 

MaCTO TpaHC(J)OpMaTOpbI TOKa H3rOTâBJIHBaK)TC5ï C AByMH H ÔOJiee 
cepuenHHKaMH npn oahoh oôiueft nepBHHHoft oÔMorae. llpn stom 
T paHC(})opMaTOpbi TOKa, BbinojiHeHHbie Ha pa3Hbix cepuenHHKax, mo- 
ryT HMeTb pa3JiHHHbie Kjiaccbi tohhocth h npeAHa3HaqaTbcn ajih 
BKJ noneHHH pa3JlHHHbIX THnOB 3aiUHT HJIH npHÔOpOB. 

OTHouieHne nnceji bhtkob oômotok TpaHC(J)opMaTopa TOKa Ha 3 bi- 
BaeTcn KOdcpcpuiiuenTOM TpanccpopMaiifUu n T : 


n T 


W 2 

w x 


h 

h 


(29) 


Kû3(J)(f)HUHeHTbI TpaHC(J)OpMaUHH TpaHC(J)OpMaTOpOB TOKa oôo- 
3HanaK)TC5ï ApOÔbK), qHCJIHTeJieM KOTOpOH HBJineTCH HOMHHaJIbHblH 
nepBHHHbiH tok, a 3HaMeHaTejieM — BTOpnqHbin; HanpHMep 400/5 hjih 
1000/5. 

Zt/ia npaBHjibHoro coeunHeHHH TpaHC(j)opMaTopoB TOKa Me>Kuy 
coôoh h npaBHjibHoro noAKjnoqeHHH k hhm pejie h npnôopOB bhbo- 
Abl OÔMOTOK TpaHC(j)OpMaTOpOB TOKa MapKHpyiOTCH 3aBOAaMH CJie- 
AyioiUHM oôpa30M: Haqajio nepBHHHoft oômotkh — JI\ (jihhhh), ko- 
Heu — JI 2 \ Hanajio btophhhoh oômotkh — u\ (H3MepeHHe), ko- 
Heu — u 2 . 

K03(J)(J)HUHeHT TpaHC(J)OpMaUHH TpaHC(j)OpMaTOpOB TOKa He HB- 
jineTcn CTporo nocTOHHHOH BejinqHHOH h mo>kct H3-3a norpeuiHocTeft 
OTJIHqaTbCH OT HOMHHaJlbHOTO 3HaqeHHH. 

TpaHC(})opMaTopbi TOKa oôJiauaioT norpeuiHocTbio b TOKe hjih no- 
rpeuiHOCTbio b K03(j)(j)HUHeHTe TpaHC(})opMauHH, KOTopan Bbipa>KaeT- 
ch b npoueHTax ot 3HaqeHHH nepBHqHoro TOKa h onpeAejineTCH no 
(})0pMyjie 

/ % = - A 100 %, (30) 

M 


H norpeuiHOCTbio no yrjiy, no a kotopoh noHHMaeTcn yroji CABHra 
BTopnqHoro TOKa OTHocHTejibHO nepBHqHoro. 

BejinqnHa norpemHOCTH 33 bhcht rjiaBHbiM oôpa30M ot Kparaoc™ 
nepBHqHoro TOKa no OTHOineHmo k HOMHHaJibHOMy TOKy nepBHqHOH 
OÔMOTKH H OT BeJIHqHHbl Harpy3KH, nOAKJHOqeHHOH KO BTOpHHHOH 
oÔMOTKe; c yBejinqeHHeM yKa3aHHbix BejinqHH norpemHOCTH yBejin- 
qHBâKDTcn. BejinqHHa norpeuiHoera xapaKTepH3yeTcn KJiaccoM Toq- 
hocth TpaHC(J)OpMaTOpa TOKa. 

TpaHC(J)opMaTopbi TOKa KJiaccoB 0,5; 1 h 3 HMeioT cjieAyiOLUHe ao- 
nycTHMbie norpemHOCTH: no TOKy — cooTBeTCTBeHHo 0,5; 1 h 3%, no 


4* 
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yrjiy — 40' h 80' juin nepBbix ab yx KJiaccoB TpaHC(J)opMaTopoB TOKa; 
AJin KJiacca 3 norpeuiHOCTb no yrjiy He HopMHpyeTCH. 

Pejie 3 aiuHTbi h LUHTOBbie npnôopbi BKjnoqaioTCfl b uenn TpaHC- 
(})opMaTopoB TOKa KJiacca 1, TOKOBbie pejie h aMnepMeTpbi — b uenn 
TpaHC(J)opMaTopOB TOKa KJiacca 3, AH({)(J)epeHUHajibHbie 3aiunTbi Bbi- 
nojmnioTcn c noMombio cneunajibHbix TpaHC(J)opMaTopOB TOKa KJiac¬ 
ca Æ, npnôopbi yqeTa ajieKTpoaHeprnn (cqeTqnKn) BKjnoqaiOTCH 
B uenn TpaHcc^opMaTOpoB TOKa KJiacca 0,5. 



Phc. 77. CxeMbi coeAHHeHHH BTopHqHbix oômotok 
T paHC(J)opMaiopOB tokb: 

a — b 3Be3^y; 6 — b HenojiHyio 3Be3Ay; e — b TpeyroJibHHK; 
e — Ha pa3HOCTb tokob AByx $a3; d — Ha cyMMy tokob Tpex 
$a 3 ; II Q, Iç t / Q — cooTBeTCTBeHHo tokh b $a 3 ax A , B , 
C h HyjieBOM npoBOAe; l p — tok b pejie; T ^ T^T T Q — 
cooTBeTCTBeHHo TOKOBbie pejie $33 A , B , C h HyjieBoro 
npoBOAa 


Æjih TpaHC({)opMaTopoB TOKa, Hcnojib3yeMbix ajih pejieÔHOH 3a- 
lUHTbi, AonycKaeTCH norpeuiHOCTb He ôojiee 10% no TOKy h He 60 - 
Jiee 7° no yrjiy npn HanèoJibmeH Kparaocra TOKa KopOTKoro 3aMU“ 
KaHHH K HOMHHaJIbHOMy TOKy nepBHqHOH OÔMOTKH. 

Hjih HeKOTopbix TnnoB 3aiUHT AonycKaeTcn paôoTa TpaHC({)opMa- 
TopoB TOKa c ôojibuieft norpeuiHOCTbio (HanpHMep, BCTpoeHHbie 3a- 
mHTbi Tnna PTB, PTM), ecjin norpeuiHOCTb He noBJieqeT 3a coôoh 
0TKa3a HJIH JIO>KHOTO AeÔCTBHH 3aiUHTbI. 

Æjih BKJiioqeHHH TOKOBbix uenen 3amnT h H3MepHTejibHbix npnôo- 
pOB BTOpnqHbie 06MOTKH TpaHC(J)OpMaTOpOB TOKa COeAHHHIOTCH 
b pa3JinqHbie cxeMbi. Hanôojiee pacnpocTpaHeHHbie H3 hhx npnBe^e- 
Hbl Ha pHC. 77. 

fÛO 



Ha pue. 77, a AaHa exeMa coejxHHeHHH oômotok b 3Be3Ay, pearn- 
pyioman Ha Bce bham OAHO(J)a 3 Hbix H Me>KAycJ)a 3 Hbix kopotkhx 3 a- 
MblKaHHH. 

CxeMa coejxHHeHHH b Henojmyio 3Be3Ay (pnc. 77,6) pearHpyeT 
TOJibKO Ha Bce BHAbI Me>KAy(J)a3HbIX KOpOTKHX 3 aMbIKaHHH. 

CxeMa coejxHHeHHH b TpeyrojibHHK (pnc. 77 , 6 ) pearnpyeT TaK>ne 
Ha BCe BHAbI Me>KAy(J)a3HbIX KOpOTKHX 3aMbIKaHHH. llpH nOMOLUH 
3T0H exeMbI nOJiyqaKDTCH pa3HOCTH (J)a3HbIX TOKOB, HTO HCnOJIb3yeT- 
ch b pa3JinqHbix cxeMax 3amHT. 

Ha cxeMe, H3o6pa>KeHHOH Ha pnc. 77,c, oômotkh coejxHHeHbi Ha 
pa3HOCTb tokob AByx (J)a3, exeMa pearnpyeT Ha Bce bhah Me>KAycJ)a3- 
HblX KOpOTKHX 3aMbIKaHHH. 

CxeMa coejxHHeHHH oômotok Ha cyMMy tokob Bcex Tpex (J)a3 
(pnc. 77, d) pearnpyeT TOJibKO Ha OAHO(J)a3Hbie KOpOTKHe 3aMbina- 
HHH. 

H3BecTHO, hto cyMMa tokob Harpy3KH, a TaK>Ke Tpex- h AByx({ra3- 
HOTQ KOpOTKHX 3aMbIKaHHH paBHa HyJIK), nOSTOMy B 3THX pe>KHMax 
b pejie tok npaKTHqecKH OTcyTCTByeT (HMeeraH TOJibKO HeôojibiuoH 
tok HeôajiaHca, yKa3biBaiomHH Ha HcnpaBHocTb uenn). Upn oaho- 
<f)a 3 HOM KOpOTKOM 3aMbIKaHHH TOK KOpOTKOTO 3aMbIKaHHH npOTeKa- 
€t no TpaHC(J)opMarapy TOKa TOJibKO noBpe>KAeHHOH 4>a3bi, noaTOMy 
cyMMa tokob He paBHa Hyjno h b peJie noTeneT tok KopoTKoro 3aMbi- 
KaHHH. 

CxeMa, H3o6pa^eHHan Ha pnc. 77, d, npHMeHneTCH jiJin 3auiHTbi 
OT 0AH04>a3HbIX KOpOTKHX 3aMbIKaHHH B CeTHX C 3a3eMJieHHbIMH Hy- 
JieBblMH TOHKaMH CHJIOBblX TpaHC(J)OpMaTOpOB, HMeKDLUHMH ÔOJIblIIOH 
TOK 3aMbIKaHHH Ha 3eMJIK). 

BMecTO cxeMbi, H3o6pa>KeHHOH Ha pnc. 77, d, nacra npHMeHHeraH 
BKjnoneHHe pejie T 0 ib HyjieBOH »n*poBO a 3B63Abi TpaHc4>opMaTop<OB 
no cxeMe Ha pnc. 77, a; npn stom nojiynaiOTCH Tanne me pe3yjibTa- 
Tbi, Kan h b cxeMe Ha pnc. 77, d. 


§ 17. 3auiMTa B03flyuiHbix h xaôenbHbix ceien 
HanpnmeHHeM Bbitne 1000 e 

BtiAbi noBpe>KAeHiHH c e t e h flanpnjKeHHeM 
Bbiiue 1000 e. JIh-hhh ajieKTponepeAann, hmoh (kuibuiyio npOTH- 
^KeHHOCTb, noABep>neHbi noBpe>KAeHHH,M b 'ôojibmeft creneHH, neM 
Apyroe aJieKTpnnecKoe oôopyAOBaHne. OcoôeHHO ara othüchtch k 
BG 3 AyUIHbIM JIHHHHM 3JieKTpOnepeAaHH, KOTOpbie nOBpe>KAaK>TCH OT 
rpoaoBbix .nepeKpbiTHH, rojioJieAa, cnjibHoro BeTpa, aarpHaneHHH H30- 
jihtopob, 3aAe.BaHH5i BbicoKHMH mpeAMeTaiMw iH T. n. 

KaôejibHbie jihhhh, npojio>KeHHbie b 3eMJie, MoryT noBpe>KAaTbCH 
«3-3a yxyAineHHH ycjiOBHH oxjia^AeHnn, Koppo3nn, oca^KH noHBbi, 
npn 3eMJiHHbix paôoTax h t. n. 

3aMbIKaHHe OAHOft (J)a3bl Ha 3eMJIK) B CeTHX c H30JIIHpOBa,HHbIMH 
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HyjieBbIMH TOMKHMH TpaHC(J)OpMaTOpOB H TeHepaTOpOB He Bbï3bIBaer 
HapyuieHHH HopMaJibHoiï paôoTbi noTpeôHTejieft 3JieKTp03HeprHH, 
TaK KaK npH 3T0M He MeHHIOTCH BejIHHHHbl JIHHeÔHblX HanpH^eHHH 
H He yBeJIHHHBaîOTCH TOKH no JIHHHHM. floaTOMy B 3THX CeTHX 3amn- 
Ta ot 3 aMbiKaHHH Ha 3eMJiK) c aeficTBHeM Ha OTK;iK)HeHHe, KaK npa- 
bhjio, He npHMeHHeTCH, ho juin ycKopeHHH oTbiCKaHHH noBpe>KÆeH- 
hoh jihhhh ycTaHaBJiHBaeTCH 3auxHTa c ÆeïïcTBHeM Ha cnniaji. 

Me^y(J)a3Hbie KopoTKne 3aMbiKaHHH h OAHO(j)a3Hbie KopoTKne 
3aMbIKaHHH B CeTHX C 3a3eMJieHHOH HyJieBOH TOHKOH TpaHC4)OpMaTO- 
poB npHBo^HT k HapyuieHHK) HopMaJibHoft paôoTbi noTpeôHTeJieü 
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Phc. 78. npoTeKaHne TOKa KOpOTKoro 3aMbiKaHHH npH Tpex(j)a 3 ~ 

HOM (a), AByx4)a3HOM ( 6 ) H OÆHO(j)a3HOM (8) KOpOTKHX 3aMbl' 

K3HHHX 

3JieKTp03HeprHH, TaK KaK npH KOpOTKHX 3aMbIKaHHHX HanpH>KeHHe 
Ha uiHHax, jiHTaîomHX Harpy3Ky, pe3KO iCHH^aexcn, a tok, npoxo/jn- 
LUHH no JIHHHH, Ha KOTOpOH np0H30UIJI0 KOpOTKOe 3aMbIKaHHe, pe3KO* 
B03pacTaeT. 

BejiHHHHa TOKa Harpy 3 KH, npoxo/inmero no jihhhh npn OTcyTCT- 
BHH KOpOTKOrO 3 aMbIKaHHH, OnpeAeJIfleTCH CyMMapHblM COnpOTHB.Te- 
HHeM reHeparapa, jihhhh h Harpy 3 KH. Ho no jihhhh MO>KeT npoTe- 
KaTb tok, npeBbiuiaiomHH HopMajibHbift tok Harpy 3 KH; TaKoft tok Ha- 
3 biBaiOT ceepxmKOM . 

npH B03HHKH0BeHHH KOpOTKOrO 3aMbIKaHHH Ha JIHHHH 
conpoTHBJieHHe Harpy3KH uiyHTHpyeTCH h BejwqHHa TOKa KopoTKoro 
3aMbiKaHHH, npoxo^nmero b stom cjiyqae no jihhhh, onpejxejiHeTCH 
TOJibKo cyMMapHbiM conpoTHBJieHHeM reHepaTopa h jihhhh. TaK KaK 
conpoTHBJieHHe Harpy3KH, KaK npaBHJio, 3HaMHTeJibHO 6ojibine conpo- 
THBJieHHH reHeparapa h jihhhh, to h BejiHHHHa TOKa KopoTKoro 3a- 
MbiKaHHH 3HaqHTejibHO npeBbiuiaeT tok Harpy3KH. 

B TpeX(j)a3HOH ceTH C H30JIHp0BaHH0H HyJieBOH TOHKOH MOryT 
npOHCXOAHTb KOpOTKHe 3aMbIKaHHH MeJKJXy TpeMH (TpeX(|)a3Hbie) H 
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Me^Ay AByMH (AByx 4 )a 3 Hbie) (J)a 3 aMH HenocpejxcTBeHHO hjih nepe 3 
3eMJiio (hjih 3 a 3 eMJieHHbie nacra). 

B ceTHx c 3 a 3 eMJiçHHoft HyjieBoft tohkoh, KpoMe Tpex- h ÆByxcJ)a 3 - 
Hbix KOpOTKHX 3 aMbIKaHHH, MOJKeT ÔbITb H OÆHO(J)a 3 HOe KOpOTKOe 
3aMbiKaHHe Ha 3 eMJiio. 

Pacnpe^ejieHHe h nyra tokob xoporaoro 3 aMbiKaHHH b paccMOT- 
peHHbix cJiynanx noKa 3 a«bi Ha pnc. 78. Ü 3 pnc. 78 cae/iyeT, hto tok 
KO pOTKOrO 3 aMbIKaHHH npOXO^HT TOJIbKO nO nOBpeH<AeHHbIM 4 >B 3 aM, 
T. e. npH TpeX(J)a 3 HOM KOpOTKOM 3 aMbIKaHHH — no TpeM 4 >B 3 aM 1 ^ 
npn ,nByx(J)a 3 HOM — no AByM I \ 3 h npn OAHO(J)a 3 HOM— no ojxhoh 

4 )33e 7 K.3- 

JXjih ôbiCTporo OTKJHoneHHH noBpoKjxcHHH Ha jihhhhx ajieKTpone- 
pejXaMH, OÔyCJIOBJieHHblX KOpOTKHMH 3 aMbIKaHHHMH, OHH ÆOJIJKHbl 
6 bira o 6 opywBaHbi pejiêHHOH 3 amHTOH, pearn- 
pyiomeft Ha BCe BH£bI KOpOTKHX 3 aMbIKaHHH B 
^aHHOH cera h ÆeiïcTByiomeH «a orajnoneHHe. 

3 amHTbi jihhhh ajieKTponepejxaMH orannaiOTCH 
ôoJibuiHM pa 3 HOo 6 pa 3 HeM, oôycjiOBJieHHbiM Ha- 
npHÆeHHeM cera, cxeMOH paôorai jihhhh (jihhhh 

C OAHOCTOpOHHHM nHTaHHeM HJIH TpaH 3 HTHaH C 
ÆByXCTOpOHHHM nHTaHHeM, CJiaÔO HJIH CHJIbHO Ha- 

rpyjKeHHan, napajuiejibHan hjih ojxHHonHan 
h t. n.). 

JJjih 3 aiUHTbi jihhhh sjieKTponepeÆann c ojx- 
HOCTOpOHHHM nHTaHHeM IHHpOKO HCnOJIb 3 yiOTCH 
TaKHe 3 amHTbi, kblk MaKCHMajibHan TOKOBan 3 a- 
mHTa c BbiaepjKKOH BpeMeHH, TOKOBan oTcenna, TOKOBan nonepenHan 
jXH^xJiepeHUHajibHaH 3 aiuHTa napajuiejibHbix jihhhh h jxpyrne THnbi 
3aiUHT. 

JJjIH 3 aiUHTbI JIHHHH C ÆByXCTOpOHHHM nHTaHHeM, KpoMe yna 3 aH- 
Hbix Bbiuie, npHMeHHioTCH h ôojiee cjio>KHbie: MaKCHMajibHan HanpaB- 
•JieHHan 3 amHTa, ÆHCTaHUHOHHan 3 anjHTa, BbicoKonacToraan 3 amHTa 
h A p. 

MaKCHMajibHan TOKOBan 3 amHTa. MaKCHMajibHan 
TOKOBan 3 amHTa HBjineTCH Hanôojiee npocTOft 3 aiUHToft vihhhh h no- 
3 T 0 My uinpoKO pacnpocTpaHeHa. ripHMeHeHHe MaKCHMaJibHoft to¬ 
koboh 3 amHTbi oôycJiOBjieHo 3 HanHTejibHbiM yBejinneHHeM TOKa no 
3 aiUHiuaeMoft jihhhh npn kopotkhx 3 aMbiKaHHHx no cpaBHeHHio c to- 
kom Harpy 3 KH. 

VnpomeHHaH cxeMa 3 amHTbi npHBe^eHa Ha pnc. 79. K MaKCH- 
MajibHoft tokoboh 3 amHTe MT3 noABOAHTcn nepe 3 TpaHCCpopMaTopbi 
l’OKa TT tok, npoxoÆflmHïï no 3 amnmaeMOH jihhhh ajieKTponepejxa- 

JI. 

B HopMajibHOM pe>KHMe npn TOKe Harpy 3 KH jihhhh, He npeBbi- 
tiiaiomeM HOMHHajibHoro, 3 amHTa He jxeftcTByeT, ho Korjxa tok 
ficjiejxcTBHe aBapHH yBejiHMHTcn h ÆoeraraeT (hjih npeBbicHT) 3 apa- 




r 

(pi 

\1 



n \ 

Phc. 79 . FIpHH- 

UHn AeHCTBHH 
MHKCHMaJIbHOH 
TOKOBOH 3amHTbl 
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Hee ycTaHOBJieHHyK) BejiHMHHy, 3am«Ta npnjxeT b AeftcTBHe (cpaôo- 
TaeT) H OTKJIIOHHT BbIKJIIOHaTeJIb fi. 

3HaneHHe TOKa, npn kotopom nponcxoAHT cpaôaTbiBaHHe 3amH- 
Tbl, 'Ha3bIBaeTCfl TOKOM Cpa6aTbl6ClHUR 3aiUfUTbl. 

npaBHJibHoe onpejxejieHHe MOMeHTa aBapnn onpeAejineTCH Bbiôo- 
poM cooTBeTCTByîomero 3HaqeHHH TOKa cpaôaTbiBaHHH 3aiUHTbi. 

IloHBjieHHe CBepxTOKa b KaKOM-jinôo ajieMeHTe He Bcerjxa hb- 
jiaeTCH npH3HaKOM noBpe>KAeHHH HMeHHO SToro ajieMeHTa. Hanpn- 
Mep, b ajieKTpoce™, cocTOHiuen H3 Tpex noc.ieAOBaTejibHO coe^H- 
HeHHblX yM a CTKO B (pnc. 80), np-H KOpOTKQM 3aMbIKaHHH B TOH'Ke K 
CBepxTOK / k .3 npoxo^HT ot HCTOHHHKa nHTaHHH E k MecTy noBpe>K- 



&>■, g'-, 
z, n® 


Phc. 80. fleHCTBHe MaKCHMajibHoft tokoboh 3a- 

mHTbl B paAHaJIbHOH ceTH C OAHOCTOpOHHHM ÜH- 
TaHneM 


A^hhh KaK no noBpe^^eHHOMy ynacTKy 7 r TaK h no HenoBpe>KAeH- 
HblM yMaCTKaM II H III. EcJIH BeJIHMHHa CBepXTOKa npeBbICHT TOK 
cpaôaTbiBaHHH, to npnjxyT b AeftcTBHe (3anycTHTC5i) h cpaôoTaioT 
MaKCHMajibHbie TOKOBbie 3amHTbi Bcex Tpex ynacTKOB: MT3I, MT3II 
h MT3III. B pe3yjibTaTe TaKoro aghctbhh 6yAyT OTKjiîoneHbi He 
TOJibKO noBpe^jxeHHbift ynacTOK /, ho h HenoBpe>KAeHHbie ynacTKH II 
H III , HTO HeAOnyCTHMO. 

npaBHjibHan jiHKBHjxauHH aBapnn ôyjxeT HMeTb Mecra jiuuib 
b tom cjiynae, ecjin cpaôoTaeT TOJibKO 3amHTa MT3I h otkjiiohht 
B biKjnonaTejib fij, 6jiH,H<aHuiHH k MecTy inoBpe^AenHH. Tance Aencr- 
BHe 3an^HTbi Ha3biBaeTCH ceAeKTueHUM. JJjih oôecneneHHH cejieKTHB- 
HOCTH JXeHCTBHH MaKCHMajibHbie TOKOBbie 3amHTbI ROJUKHbl HMeTb 
pa3JiHHHoe BpeMH cpaôaTbiBaHHH, B03pacTaiomee b HanpaBJieHHH 
K HCTOHHHKy nHTaHHH. 

BpeMH CpaÔaTbIBaHHH 3amHTbI OT MOMeHTa B03HHKH0BeHHH 
CBepxTOKa ao bo3achctbhh Ha BbiKjnonaTejib Ha3biBaeTCH ebidepw- 
koü epeMCHu. 

B paccMaTpHBaeMOM cjiynae HaHMeHbmyio BbiAep>KKy BpeMeHH 
t\ AOJijKHa HMeTb 3an;HTa MT3I t HecKOJibKo ôojibuiyio t 2 — 3aiUHTa 
MT3II h eme ôojibuiyio h — 3aujHTa MT3III. 

Tor^a npn noBpe>KAeHHH b Tonne K 3anycTHTcn Bce 3amHTbi, ho 
nepBoft cpaôoTaeT 3amHTa MT3I h otkjiiohht BbiKjnonaTejib fii, no- 
cJie nero 3aiUHTbi MT3II h MT3III BepHyTCH b M>cxoAHoe nojiojK-eH'He, 
h ynacTKn ajieKTpoce™ Il h III ocTaHyTicn b paôore. 

MaKCHMajibHan TOKOBan 3amHTa coctoht H3 ab yx opraHOB: nyc- 
KOBOTO OpraHa, KOTOpblH BbIHBJIHeT MOMeHT B03HHKH0BeHHH KOpOT- 
Koro 3aMbiKaHHH hjih Apyroro HapymeHHH HopMaJibHoro pe>KHMa 
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i! npoH3BOAHT nycK 3amHTbi, h 3aMe;uiHK)mero opraHa (opraHa Bbi- 
Æep>KKH BpeMeHH), KOTopbift 3aMeÆJiHeT jxeftcTBHe 3aiUHTbi ajih 
oôecneMeHHH cejieKTHBHOCTH. 

B KaqecTBe nycKOBbix opraHOB MaKCHMajibHoft tokoboh 3amHTbi 
ncnoJib3yK)TC5i MaKCHMa.ibHbie TOKOBbie pejie, a b KanecTBe 3aMe,n- 
iiHfomero opraHa — pejie BpeMeHH. 

npn Hcnojib30BaHHH b KanecTBe nycKOBbix opraHOB MaKCHMajib- 
HOH TOKOBOH 3aiUHTbI TOKOBblX pejie MTHOBeHHOrO ^eHCTBHH THnOB 

3T-520 hjih PT-40 BbiAepjKKa BpeMeHH 3amHTbi co3^aeTcn orjxejib - 
hmmh pejie BpeMeHH Tima 3B hjih PBM. 



0 1^68 



Phc. 81. XapaKTepHCTHKa 
BpeMeHH cpaôaibiBaHHH MaK- 
CHM3JIbHOH TOKOBOH 3aiJUHTbi: 
/ — He3aBncHMaH; 2 — 3aBHCHMaa 


Phc. 82. XapaKTepHCTHKa Bbmep>KKH 
BpeMeHH MaKCHMaJIbHblX TOKOBblX 3a- 
IUHT paAHaJIbHOH CeTH 


BpeMH CpaÔaTbIBaHHH MaKCHMaJIbHOH TOKOBOH 3amHTbI, BbinOJI- 
fieHHOH C nOMOIIXbK) 3THX pejie, npaKTHqeCKH He 3BBHCHT OT BeJIHHHHbl 
TOKa, TaK KaK pejie BpeMeHH Bcerjxa cpaôaTbiBaeT c ojxhhm h TeM >Ke 
ycTaHOBJieHHbiM Ha neM BpeMeHeM cpaôaTbiBaHHH. flosTOMy MaKCH- 
MajibHan TOKOBan 3aiuHTa TaKoro THna Ha3biBaeTCH MaKCHMajibHoft 
tokoboh 3aiUHTOH c He3aBHCHMOH xapaKTepHCTHKOH BpeMeHH cpa- 
éaTblBaHHH. 

ToKOBbie pejie ranoB PTB, HT-80, PT-80, PT-90 co^ep^aT b ce6e 
«iycKOBoô opraH h opraH Bbi^ep^KH BpeMeHH, o neM yme roBopn- 
Jiocb b rjiaBe II. 

3th pejie, b 3aBHCHMOCTH ot mpoxa^nmero nepe3 hhx rona, cpa- 
■ÔaTbiBaiOT c pa3JiHHHbiM BpeMeHeM, a HMeHHo: npn ôojibmeM TOKe 
ipejie cpaôaTbiBaiOT c MeHbuiHM BpeMeHeM, a npn MeHbmeM TOKe — 
c ôojibuiHM BpeMeHeM. CjiejxoBaTejibHO, ara pejie HMeiOT 3aBHCHMyio 
xapaKTepncTHKy BpeMeHH cpaôaTbiBaHHH. 

riosTOMy MaKCHMajibHan TOKOBan 3amHTa, BbinojiHeHHan c no- 
WObUbK) TaKHX pejie, Ha3bIBaeTCH MCLKCUMCLAbHOÜ T0K060Ü 3aU^UT0Ü 
€ 3CL6UCUMOÜ XapüKTepUCTUKOÜ ôpeMeHU CpaÔCLTblôÜHUH (pnc. 81). 

Ha pnc. 81 no och BpeMeHH t yKa3aHO BpeMH jxeftcTBHH 3amHTbi 
B ceKyH^ax, a no ropH30HTaJibHoft och — OTHOineHne TOKa, npoTexa- 
*omero b pejie / p k TOKy cpaôaTbiBaHHH pejie / cp . 

Ha pnc. 82 npHBe^eHbi BpeMeHHbie xapaKTepncTHKH MaKCHMajib- 
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HblX TOKOBblX 3aiUHT JIHHHH I, II, III pAAHaJIbHOH CeTH pHC. 80, 
HMeFOLUHX He3aBHCHMbie OT TOKa /k .3 xapaKTepncTHKH BbI^ep>KKM 
BpeMeHH COOTBeTCTBeHHO tu t 2 , ^ 3 . 

Kan cjie^yeT H3 pnc. 82, BbiAep>KKa BpeMeHH Ka>KjxoH 3amnTbi, 
pacnojio>KeHHOH 6jiH>Ke k hctohhhky nHTaHHH, noBbiuiaeTCH no cpaB- 
HeHHK) c npeAbiAymeiï Ha BejinqHHy A t, Ha3biBaeMyK) CTyneHbfO ce - 
AeKTueHocTu. CTyneHb cejieKTHBHOcTH BbiônpaeTCH 
T3KHM O0pa3OM, HTOÔbl nepeKpbITb BpeMH OTKJIIOqe- 
hhh BbiKJnoqaTejin npeAbiÆymero yqacTKa, Hanpn- 
Mep I, h cyMMapHyK) norpeuiHOCTb pejie BpeMeHH 
3amHTbi Ha yKa3aHHOM BbiKJiîoqaTe^e (/) b cTopoHy 
noBbiuieHHH BpeMeHH h norpeuiHOCTb pejie BpeMeHH 
3aiuHTbi nocjieAyiomero BbiKjnoqaTejiH (II) b cropo- 
Hy CHH>KeHH5I BpeMeHH. 

ToK KOpOTKOrO 3aMbIKaHHH, KaK H3BeCTHO, npo- 
XO£HT OT HCTOHHHKa nHTaHHH k MecTy KopoTKoro 3a- 
MblKaHHH. riOSTOMy MeM 6jIH>Ke K HCTOHHHKy nHTa- 
hhh pacnojio>KeHa 3amHTa, TeM ôojibuie 30Ha, npn 
nOBpe>K^eHH5IX B KOTOpOH 3aiUHTa npHXOAHT B AeH- 
CTBHe. 

TaK, HanpHMep, ecjin ajih 3amHTbi noHH>Kaiome- 
ro TpaHCc})opMaTopa (pnc. 83) TpaHCcjiopMaTopbi to- 
Ka TT h 3amHTy MT3 ycTaHOBHTb co CTopoHbi 06 - 
motkh Bbicinero HanpjmeHHn BH, t. e. co cTopoHbi 
HCTOMHHKa nHTaHHH, TO B 30Hy 3aUXHTbI BOHAyT! Ka- 
6ejiH, bboam h oômotkh f paHC({)opMaTopa BH H HH r 
BbiK^ioqaTejib B 2 uiHHbi HH3inero Hanpn>KeHH5i 
U1HH. 

Ecjih >Ke TpaHC(})opMaTopbi TOKa h 3amHTy ycTa- 
HOBHTb CO CTOpOHbl OÔMOTKH HH3UierO HanpH>KeHHH 
HH, KaK noKa3aHO nyHKTnpoM Ha pnc. 83, to b 30He 
3aiUHTbi OKan^yTCH TOJibKO BbiKjnoqaTejib B 2 h uiHHbi 

U1HH. 

riosTOMy MaKCHMajibHyio TOKOByio 3aiUHTy ycTa- 
HaBJIHBaiOT Bcer^a CO CTOpOHbl HCTOqHHKa nHTaHHH 
H no B03M0>KH0CTH 6jIH>Ke K HeMy. 

MaKCHMa^bHan 3aiuHTa jxojimna HaAe>KHO ne h- 
CTBOBaTb npn KOpOTKHX 3aMbIKaiHHHX B IKOlHUe SaïUHIUaeiMOH JIHHHH 
H Ha UIHHaX npOTHBOnOJIOH^HOH nOACTaHUHH (OCHOBHOH yqaCTOK), a 
TaKJKe npn KOpOTKHX 3aMbIKaHHHX Ha BCeM npOTH>KeHHH CMe>KHOrO 
c 3aiuHuxaeMbiM yqacTKa ce™, pacnojio>KeHHoro najibwe ot hctoh- 
HHKa nHTaHHH (pe3epBHbift yqacTOK). 

OTHOUieHHe MHHHMaJIbHOTO TOKa KopoTKoro 3aMbIKaHHH Ha 3a- 
iunmaeMOM yqacTKe k TOKy cpaôaTbiBaHHH 3amHTbi Ha3biBaeTcn 
K09(p(pUyUeHT0M Hlj 6 CT BUT eAbHO CT U. 

CxeMa Tpex4>a3HOH MaKCHMajibHoft tokoboh 3amHTbi, BbinojiHeH- 
Han Ha onepaTHBHOM nocTOHHHOM TOKe, npHBeAeHa Ha pnc. 84. 



Phc. 83. 
npaBHJibHoe 
(a) h He- 
npaBHJib- 
Hoe ( 6 ) pa3- 
MemeHHe 
MancHMajib- 
HOH TOKO¬ 
BOH 3amHTbl 
noHHHcaio- 
mero 

TpaHC(jDOp- 

MaTopa 


t06 





B cxeMy 3amHTbi bxouht: TOKOBbie pejie 1T, 2T, 3T , pejie BpeMeHH fi, 
npoMeH<yTOMHoe pejie 77 h yKa3aTejibHoe pejie y. 

ripH B03HHKH0BeHHH KOpOTKOrO 3aMbIKaHHH CpaÔaTbIBaiOT TOKO¬ 
Bbie pejie Tex (J)a3, no KOTopbiM npoxouHT tok KopoTKoro 3aMbiKaHHH. 
KoHTaKTbi Bcex tokobhx pejie coejxHHeHbi napajuiejibHO, no3TOMy 
npn cpaôaTbiBaHHH jnoôoro tokoboto pejie 3aMbiKaeTCH uenb oômot- 
kh pejie BpeMeHH fi. rio HCTeqeHHH 3auaHHOH Bbiuep>KKH BpeMeHH 
KOHTaKTbi pejie BpeMeHH 3aMbiKaiOT uenb oômotkh npoMe^yTOMHoro 
pejie n. riocjieuHee cpaôaTbiBaeT h 3aMbiKaeT uenb 3JieKTpoMarHH- 
Ta OTKJIIOHeHHH «90 BbIKJIIOMaTeJIH. 

yKa3aiejibHoe pejie y npn noHBJieHHH TOKa b ero uenn cpa6a- 
TbiBaeT. npn 3 tom BbinauaeT (J)jia>KOK pe;ie, (juiKCHpyn ueftcTBHe 
MaKCHMaJIbHOH 3aiUHTbI 
Ha om/noqeHHe bhkjik)- 
qaiejin. 

BjIOKHpOBOHHblH KOH- 

tbkt EK cjiyn<HT ujih 
pa3pbiBa uenn TOKa Ka- 
TyUIKH OTKJIIOMeHHH, TaK 

KaK KOHTaKTbi pejie 77 

paCCHHTaHbl TOJIbKO Ha 

3aMbiKaHHe uenn 90 h 
H e paccHHTaHbi Ha pa3- 
MbiKaHHe 3 toh uenn. 

BjIOKHpOBOMHblH KOH- 
TaKT JXOJUKeH pa30M- 
KHyTbcn paHbine, qeM 
OTnaueT npoMe>KyToqHoe 
pejie 77 h pa30MKHeTCH ero KOHTaKT. 3 to ycjiOBHe ôyjxer BbinojiHeHO, 
ecjin MOMeHT pa3MbiKaHHH KOHTaKTa coBnaueT c Hana^OM OTKjnoqe- 
HHH BbIKJIIOMaTeJIH. 

EcJIH MOLUHOCTb KOHTaKTa peJie BpeMeHH B UOCTaTOHHa UJIH 3a- 

MbiKaHHH uenn «90, to npoMe^yTOMHoe pejie 77 He ycTaHaBJiHBaeTCH. 

3aiuHTa HMeeT He3aBHCHMyio xapaKTepncTHKy Bbiuep>KKH Bpe¬ 
MeHH. 

CxeMa TpexcJ)a3H0H MaKCHMajibHoft tokoboh 3 aiuHTbi npHMeHHeT- 
Cfl B CeTHX C ÔOJIbUIHM TOKOM 3aMbIKaHHH Ha 3eMJIK) UJIH 3aiUHTbI OT 
Bcex bhuob KopoTKoro 3aMbiKaHHH, BKJiiOMaH 0UH0(J)a3Hbie, h b ce- 
thx c MaJibiM tokom 3aMbiKaHHH Ha 3eM.no, ecjw npHMeHeHHe exeMbI 
UByx(J)a3H0H 3aiUHTbi He oôecneMHBaeT HeoôxouHMOft nyBCTBHTejib- 
HOCTH npH KOpOTKHX 3aMbIKaHHHX 3a TpaHC(J)OpMaTOpaMH C COeUH- 

He'HHeM Y/A. 

XUyxcfmsHbie cxeMbi MaKCHMajibHbix tokobhx 3amHT, npHBeueH- 
Hbie Ha pH.c. 85—89, HinpoKO (npHMeHmoTcn b iceTHx c MaJibiM to¬ 
kom 3a*MbIKaHHH Ha I30MJIK), T. e. B CeTHX C 'H30JIHpOBa<H,HOH ’HeHT- 

pajibio. 

B TaKHx ceTHx ouHo4>a3Hbie noBpeacneHHH He conpoBoagxaioTCH 



Phc. 84. CxeMa Tpex(j)a3H0H MaKCHMaJibHOH to¬ 
koboh 3amHTbI c He3aBHCHM0H BbIÆep>KKOH Bpe¬ 
MeHH Ha nOCTOHHHOM OnepaTHBHOM TOKe 
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tokom KopoTKoro 3aMbiKaHHH h noaTOMy 3amHTa AOJi>KHa pearnpo- 
BaTb TOJibKo Ha Me>KAycj)a3Hbie KopoTKHe 3aMbiKaHHH, hto yAaeTca 
oôecnenHTb c noMombio AByxcJ)a3Hbix 3amHT. 

ÜByx4)a3Hbie 3amHTbi ycTaHaBjiHBafOTcn TaK>Ke b ceTHX c ôojib- 

IHHM TOKOM 3aMbIKaHHH Ha 3eMJIK) B KaqeCTBe 3amHTbI OT Me^jxy- 
(j)a3HbIX KOpOTKHX 3aMbIKaHHH B Tex CJiyqaflX, KOr^a OT OAHO(J)a3HbIX 
KOpOTKHX 3aMbIKaHHH npHMeHHeTCH OTAeJIbHaH 3amHTa. 

ÜByx(J)a3Hbie 3amHTbi npHMeHHK)TCH b AByxpejieftHOM h OAHope- 
JieHHOM llCnOJIHeHHH. 


OjXHopejieftHaH cxeMa 3amHra no 
cpaBHeHHK) c AByxpejieftHOH HMeeT 
MeHbUiyiO qyBCTBHTeJIbHOCTb H HenpH- 
roAHa juin 3amHT, KOTopbie AOJUKHbi 
paÔOTaTb npn KOpOTKHX 3aMbIKa^ 
HHHX 3a TpaHC(J)0ipMaT0p0lM c -COejXH- 

HeHHeM oômotok y/A. 



Phc. 85. ripHHUHiiHajibHaH cxeMa 
AByX(J)a3HOH MaKCHMaJIbHOH toko- 
boh 3amHTbi c He3aBHCHMOH xapaK¬ 
TepHCTHKOH BpeMeHH CpaÔaTbIBaHHH 
Ha IIOCTOHHHOM OIiepaTHBHOM TOK6 




Phc. 86. npHHimnHajibHafl exe* 
Ma AByx4)a3HOH MaKCHMaJIbHOH 
TOKOBOH 3aiUHTbI C He3aBHCHMOÎf 
xapaKTepHCTHKOH BpeMeHH cpa- 
ôaTbmaHHH Ha nepeMeHHOM one- 
paTHBHOM TOKe: 

a — TOKOBbie uenn h uerw OTKJuowe- 
hhh aamHTbi; 6 — uenn peJie BpeMe¬ 
HH; e — uenn BbinpHM JieHHoro tok» 


Ha pnc. 85 npHBeAeHa AByxcJ)a3HaH AByxpejie&Han cxeMa MaKCH- 

MaJIbHOH TOKOBOH 3aiUHTbI Ha nOCTOHHHOM OnepaTHBHOM TOKe C He- 
3aBHCHM0H XapaKTepHCTHKOH BblAepJKKH BpeMeHH. 

CxeMa aaïujHTbi afHajiorHq'Ha paacMorpeHHOH Bbime cxeMe aaiiuï- 
Tbi (pnc. 84), ho BbinojiHeHa b AByx (J)a3ax. 

Ha pnc. 86 npHBeAeHa cxeMa AByx(|)a3HOH AByxpejieftHOH MaKCH- 
MaJIbHOH TOKOBOH 3aiUHTbI C He3aBHCHMOH XapaKTepHCTHKOH Bbl- 
Aep>KKH BpeMeHH Ha OnepaTHBHOM nepeMeHHOM TOKe. 

3aiUHTa coctoht H3 AByx TOKOBbix pejie 1T h 2T (rana PT-40), 
AByx npoMe>KyToqHbix pejie 7/7 h 2/7 (rana Pn-341), pejie BpeMeHH 
B (rana PBM-13), yKa3aTe.ibHoro pejie W (rana PY-21). Oômotkh 
npoMen<yToqHbix pejie 7/7 h 2/7 BKJifoqaîOTCH b uenn TpaHC(J)opMaTO- 
pOB TOKa qepe3 BCTpoeHHbie b pejie Hacbimajomnecn TpaHCcfïopMa- 
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TOpbl //7 T h 2/7 T . B nenb BTOpH'qHblX OÔMOTOK TpaHC^OpMaTOpOB 
W T h 2/7 T BKjiîoqeHbi BbinpnMHTejibHbie ahoam. 

OÔMOTKa pejie BpeMeHH B MO^eT BKJifoqaTbcn bo BTopnqHbie 
uenn HacbiiuaiomHxcH TpaHC(J)opMaTopoB pejie BpeMeHH B A h B c 
KOHTaKTaMH tokobhx pejie 1T H 2T . 

Pa 3 MbiKaK)mHft KOHTaKT pejie 1T b uenn oômotkh TpaHC(J)opM.a- 
Topa B c npeAOTBpamaeT BKjnoqeHHe pejie BpeMeHH OAHOBpeMeHHo 
Ha 06e oômotkh TpaHC^opMaTopa b tom cjiyqae, Korjxa cpaôaTbiBa- 
ïot 06a pejie 1T h 27 \ Ta k Kax KOHCTpyKUHeft pejie BpeMeHH tbkoh 
pexŒM paôoTbi He npeuycMOTpeH. 



Phc. 87. npHHUHriHajibHan 
cxeMa AByx4)a3Hoft MaKCH- 
MaJIbHOH TOKOBOH 3aiJUHTbI C 
33BHCHMOH XapaKTepHCTHKOÔ 
BpeMeHH cpaôaTbiBaHHH na 
nOCTOHHHOM OIiepaTHBHOM 

TOKe 



Phc. 88. CxeMa Aeyx- 
(J)33HOH AByXpeJieHHOH 
MHKCHMaJIbHOH TOKOBOH 
3amHTbI C 3aBHCHMOH 
BbI^ep>KKOH BpeMeHH 
Ha nepeMeHHOM onepa- 
THBHOM TOKe 


OTKJiîOHaîomHe 3JieKTpoMarHHTbi 130 h 230, BKJiioqeHHbie b to- 
KOBbie uenn, HopMajibHO OTKJiîoqeHbi, h uenb TOKa 3aMbiKaeTCH qe- 
pe3 pa3MbiKaK>mHe KOHTaKTbi 1IJ 2 h 2/7 2 pejie 1T1 h 2/7. llpn cpaôa- 
TbiBaHHH npoMe>KyToqHbix peJie //7 h 2/7 CHaqajia 3aMbiKaK)TCH 3a- 
MbiKaiomne KOHTaKTbi pejie M\ h 2/7 u a 3aTeM pa3MbiKaK)TC5i pa3- 
MbiKaiomne KOHTaKTbi W 2 h 2/7 2 . 

TaKHM oôpa30M BKjiîoqeHHe orajiîoqaîomHx 3JieKTpoMarHHTOB 
b TOKOBbie uenn npoH3BOAHTCH 6e3 pa3pbiBa uenn ycnjieHHbiMH KOH¬ 
TaKTaMH pejie ÎFI h 2/7 (THna Pri-341). 

CxeMa paôoTaeT cjieuyîomHM oôpa30M. 

ripH npOXOX^AeHHH TOKa KOpOTKOTO 3aMbIKaHHH B OAHOH HJIH 
AByx (J)a3ax cpaôaraBaîOT oaho hjih oôa tokobwx pejie 1T h 2T . 

ripn 3 tom 3aMbiKaeTCH uenb oômotkh pejie BpeMeHH B h no hc- 
TeqeHHH Bbmep>KKH BpeMeHH nocjieuHero 3aMbiKaeTCH ero kohtbkt 
b uenn oômotok npoMex^yToqHbix pejie //7 h 2/7. 

IlpoMe>KyToqHbie pejie cpaôaTbiBaîOT h caMoyuep>KHBaK)TCH cbo- 
hmh KOHTaKTaMH //7 3 h 2/7 3 . npn 3tom nponcxoAHT nepeKJiioqeHHe 
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ycHJieHHbix kohthktob pejie in u tn 2 , 2IJ 2 , b pe3yjibTaTe nero ot- 
KJIIOMaiOmHe 3JieKTpOMarHHTbI BKJIIOHaiOTCH B UeriH TpaHC({)OpMaTO- 
pOB TOKa H npOH3BOÆHT OTKJIIOHeHHe BbIKJIIOHaTeJIH. 

ripn jxeHCTBHH 3amnTbi cpaôaTbiBaeT yKa3aTejibHoe pejie y. 
CxeMbI MaKCHMaJIbHHX 3aiUHT C 3aBHCHMbIMH xapaKTepHCTHKaMH 

Bbi^ep^KH BpeMeHH npHBejxeHbi Ha pnc. 87 h 88. 

B KanecTBe TOKOBbix pejie 1T, 2T b 3anjHTe no cxeMe pnc. 87 npn- 


MeHeHbi iHHjxyKUHOHHbie pejie th- 
na PT-81, PT-82 (HT-81, HT-82) 

C '3aBHCHM0H Xa p a-KTep'H CTiHKOH 
BbIAep>KKH BpeMeHH. 




Phc. 89. CxeMa ÆByx({)a3HOH Man- Phc. 90. CxeMa MaKCHMajibHoft tokoboh 

CHMajIbHOH TOKOBOH 3aiJUH'TbI C BCTpO- 3aiJUHTbI C ÔJIOKHpOBKOH MHHHMaJIbHO- 

eHHbiM pejie npHMoro achctbhh: ro Hanpa>KeHHH 

a — AByxpejieûHan, 6 — OAHopeJiefiHan 


B 3am«Te no cxeMe, H3o6pa>KeHHOH Ha pnc. 88, BbinojiHeHHon Ha 
nepeMeHHOM onepaTHBHOM TOKe, Hcnojib3yiOTCH HH^yKUHOHHbie to- 
KOBbie pejie 1T/B, 2T/B THna PT-85, PT-86 (HT-85, HT-86) c 3 aBH- 

CHMOH XapaKTepHCTHKOH BbIAep>KKH BpeMeHH H yCHJieHHblMH KOHTaK- 
TaMH, nepeKJUonaîOLUHMHCH 6e3 pa3pbiBa uenn. 

3THMH KOHTaKTaMH npH CpaÔaTbIBaHHH pejie npOH3BOAHTCH 
BKJifoneHHe OTKjnonaiomHx ajieKTpoMarHHTOB b uenb TpaHC(J)opMaTO- 
poB TOKa. TaK KaK TOKOBbie pejie cepnn PT-85, PT-86 (HT-85, 
HT-86) HMeîOT BCTpoeHHbie MexaHHqecKHe yKa3aTejin cpaôaTbiBa- 
hhh, to b cxeMe OTcyTCTByîOT cneunajibHbie yKa3aTejibHbie pejie. 

Ha pnc. 89 npHBejxeHbi cxeMbi MaKCHMajibHbix tokobhx 3amHT Ha 
nepeMeHHOM onepaTHBHOM TOKe co BCTpoeHHbiMH TOKOBbiMH pejie 
npHMoro AeflcTBHH 1TB, 2TB (HanpHMep, THna PTM, PTB), koto- 
pbie ninpoKO Hcnojib3yK)TCH Ha BbiKJifonaTejiHX, npHBOAbi KOTopbix 
HMeîOT BCTpoeHHbie pejie. B 3aBHCHMOCTH ot THna BCTpoeHHoro pejie 
3amHTbi no cxeMe pnc. 89 MoryT ôbiTb MrHOBeHHoro achctbhh hjih 
C 3aBHCHMOH XapaKTepHCTHKOH Bbl^ep^KH BpeMeHH. 

JXjw noBbimeHHH nyBCTBHTejibHOCTH MaKCHMajibHOH tokoboh 3a- 
IIJHTbl npH KOpOTKHX 3aMbIKaHHHX H yjiyHUieHHH OTCTpOHKH ee OT TO- 
kob Harpy3KH npHMeHHeTCH ôjioKHpoBKa npn noMOLUH pejie mhhh- 
MajibHoro Hanpn>KeHHH no cxeMe pnc. 90. 

Uenb ot KOHTaKTOB TOKOBbix pejie 1T , 2T, 3T Ha pene BpeMeHH 
B 3amnTbi ôy^eT C03AaHa TOJibKO Tor^a, Kor^a cpaôoTaeT pejie 77, 
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KOTopoe ynpaBjineTCH KOHTâKTâMH ÔJiOKHpyiomHx pejie MHHHMajib- 
Horo Hanpn^eHHH 1H, 2H , 3H . 

Hanpn^eHHe cpaèaTbiBaHHH pejie MHHHMajibHoro Hanpn>KeHH5i 
BblÔHpaeTCH TaK, HTOÔbl OHH He paÔOTaJIH npH MHHHMaJIbHOM ypOB- 
He paôonèro Hanpn>KeHH5i, He a aBan bo3mo>khocth 3amHTe ^eft ctbo- 
B3Tb Ha OTKJIIOHeHHe RaïKe B TOM CJiynae, eCJIH KOHTaKTbl TOKOBblX 
pejie 33MKHyTbCH b pe3yjibTaTe neperpy3KH 3amnmaeMoro 3JieMeH- 
Ta (reHepaTopa, TpaHC(J)opMaTopa, jihhhh). 

npH KopoTKHx 3aMbiK3HHHx HanpH>KeHHe ceTH noHH>KaeTCH, peJie 
MHHHMa^bHoro HanpH>KeHH5i cpaôaTbiBaioT, cpaôaTbiBaeT pejie Fl 
h 3amHTa AeftcTByeT Ha OTKJuoneHHe. 

B cxeMe npejiycMOTpeHa CHrHajiH3auHH coctohhhh koht 3 ktob 
peJie HanpH>KeHH5i. CHrHajiH3auHH AeftcTByeT npn Hcne3HOBeHHH Ha- 
npn>KeHH5i, HanpHMep npn neperopaHHH npeAoxpaHHTejieft b uennx 
Hanpn>KeHHH. 

YcTaBKH MaKCHMaJIbHOH T O K O B O H 3amHTbI. Ila- 
paMeipbi, Ha KOTopwe HacTpoeHa Jiiofian 3amHTa, Ha3biBaiOTC5i ee 
yCTCLQKOLMU. MaKCHMaJIbHaH TOKOBaH 3amHTa, B HaCTHOCTH, xapaKTe- 
pH3yeTCH cjieAyiomHMH ycTaBKaMH: tokom cpaôaTbiBaHHH h Bbmep>K- 
koh BpeMeHH. Ecjih MaKCHMajibHan tokobhh 3amHTa HMeeT ôjiokh* 
pOBKy MHHHMajibHoro HanpHJKeHHH, to OHa HMeeT eme ycTaBKy Ha 
pejie HanpH>KeHHH — Hanpn>KeHHe cpaôaTbiBaHHH pejie. 

TûK CpaÔaTbIBaHHH MaKCHMaJIbHOH tokoboh 3aiUHTbI BbiôHpaeT- 
CH, HCXOAH H3 CJiejiyiOmHX yCJIOBHH: 

3amHTa He AOJi>KHa AeftcTBOBaTb npn npoxojKÆeHHH no jihhhh 
TOKa Harpy3KH; 

3amHTa AOJi>KHa Hajie>KHO AeftcTBOBaTb npn kopotkhx 3aMbiKaHH- 
nx Ha Bceft jxjnme 3amnmaeMoft jihhhh; 

K03(J)(J)HUHeHT HyBCTBHTeJIbHOCTH npH KOpOTKOM 33MbIKaHHH Ha 
uiHHax npoTHBonojio>KHOH noACTaHUHH AOJi>KeH ôbiTb He MeHee 1,5; 

3amHTa AOJI>KHa AeHCTBOBaTb npH KOpOTKHX 3aMbIK3HHHX Ha BCeM 
npoTH>KeHHH cMe>KHoro ynacTKa ceTH, t. e. Ha BceM npOTH>KeHHH 
JIHHHH, OTXOAflmeft OT HIHH npOTHBOnOJIO>KHOH nOACTaHUHH, H RMeTb 
K03(J)(J)HUHeHT HyBCTBHTeJIbHOCTH npH KOpOTKOM 33MbIK3HHH B KOHUe 
QMejKHoro ynaicTKa He MeHee 1,2. Æjih *b bi no ji h eH h h 'nepBO'PO ycjioBHH 
tok cpaôarbiBaHHH 3amHTbi onpeAeJineTCH no (J)OpMyjie 


/ 


C P 



I H.M 3 KÇ 

n T 


(31) 


TAe k n — K03(|)(J)HUHeHT H3ACJKHOCTH; IlpHHHMaeTCH paBHblM 1,15— 
1,25; 

kcx — K09(J)(J)HItHeHT CXeMbI, pâBHblH 1 AJIH CXeM COeAHHCHHH 

TpaHc4)opMaTOpOB_TOKa 3amHTbi b noJiHyio HJIH HenoAHyK) 
3Be3Ay h 1,73 ( y 3) —aah cxeMbi coeAHHeHHB TpaHctjiop- 
M3TOpOB TOKa B TpeyrOJIbHHK H Ha pa3HOCTb TOKOB AByX 
4>a3; 

k B — K03(j)(j)HimeHT B03BpaTa peAe. 
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n P H Bbiôope ycTâBOK Rjin onpeAejieHHH MaKCHMajibHoro TOKa 
Harpy3KH HeOÔXOAHMO H'CXOAHTb IH3 npaKTHHeCKH B03MOHCHblX TH>Ke- 
JlblX pe>KHMOB paÔOTbl JIHHHH, npH KOTOpblX Harpy3Ka ACHCTBHTeJIb- 
HO ÔyACT MaKCHMaJIbHOH. 

HanpHMep, np» napaJiJiejibHbix jihhhhx b KaqecTBe MaKCHMaJib- 
Horo Toxa HarpyaKH Ha Ka>KAyio jihhhio cJieAyeTnpHHHMaTb cyMMap- 
Hyio MaKCHMajibHyio Harpy3Ky oôenx jihhhh c tcm, qToôbi npw 
aBapHHHOM OTKJIIOHeHHH OAHOH H3 HHX BTOpaH He OTKJHOHHJiaCb OT 
neperpy3KH; npn onpeAejieHHH TOKa Harpy3KH jihhhh, nHTaiomen 
3JieKTpoABHraTeJiH, hcoôxoahmo yqHTbiBaTb nycKOBOH tok ajieKTpo- 
ABHraTejieft h t. n. 

H 3 (})opMyjibi (31) cjieAyeT, hto qeM Bbirne KD3(|)(|)HUHeHT 
*B03BpaT3, TeM MeHbHie MO>KeT ÔbITb npHHHT TOK CpaÔaTbIBaHHH 3a- 
mHTbi. CcieAOBaTejibHO, 3amHTa npn oahom h tom >Ke 3HaqeHHH TOKa 
KopOTKoro 3aMbiKaHHH 6yAeT ôojiee qyBCTBHTejibHa. 

3to HeoôxoAHMO noMHHTb h npn peryjinpoBKe pejie AOÔHBaTbca 
TOTO, HTOÔbl K03(f)(J)HUHeHT B03BpaTa 6bIJI 6bl He HHJKe peKOMeHAO- 
BaHHOTO 33BOAOM HJIH npHHHTOTO B paCHCTe. 

Ilocjie onpeAeJieHHH TOKa cpaôaTbiBaHHH npoBepneTcn Bbinojme- 
HHe BToporo h TpeTbero ycjioBHii, t. e. onpeAejineTCH K03(J)(J)HUHeHT 
qyBCTBHTeJIbHOCTH AeHCTBHH 3amHTbl B pe>KHMP, KOTAB TOKH KOpOT- 
KOTO 3aMbIKaHHH HMeiOT MHHHMaJIbHbie BeJIHHHHbl. 

Ko3(|)(|)HUHeHT qyBCTBHTeJIbHOCTH k H onpeAejiHeTCH no (J)opMyjie 

K = - K - 3 - MHH , (32) 

A2 T / C p 


TAe / k . 3 .mhh — 3HaqeHHe TOKa KOpOTKOrO 3aMbIKaHHH B MHHHMajIb- 
hoim pencHMe; 

n T h / cp — Te >Ke, hto h b (JiopMÿjie 31. 

n P H BbinOJIHeHHH 3amHTbI C ÔJIOKHpOBKOH MHHHMaJIbHOTO Hanpfl- 
*eHHH (pHC. 90) TOK CpaÔaTbIBaHHH 3amHTbI BblÔHpaeTCH no TOH >Ke 
(JiopMyjie (31), b KOTopyio BMecTO MaKCHMajibHoro TOKa Harpy3KH 
/ H . MaKC nOA’CTâ'BJIHeTiÛH HOp/MaJIbHblH TOK HarpyaKH /h.hopm, B pe3yjlb- 

Tare qero tok icpa6arrbiBawH h mojiyqaeTcn iMeHbniHM, a ko3(J)(J)huh- 
eHT qyBCTBHTeJIbHOCTH COOTBeTCTBeHHO ÔOJIbUIHM. 

Hanpn>KeHHe cpaôaTbiBaHHH pejie MHHHMajibHoro Hanpn>KeHH5i 
MaKCHMajibHoô tokoboh 3aiuHTbi BbiÔHpaeTCH, hcxoah H3 cjieAyiomHx 
ycjioBHH: 

3amHTa He AP*n>KHa AeftcTBOBaTb npn MHHHMajibHOM paôoqeM Ha- 
npn^eHHH; 

3amHTa AOJi>KHa HaAe>KHo AeftcTBOBaTb npn ko P otkhx 3aMbiKa- 
HHHX Ha BCeft JIHHHH H IUHHaX npOTHBOnOJIO>KHOft nOACTaHUHH. npn 
3T0M K03(|)(J)HUHeHT qyBCTBHTeJIbHOCTH AOJI>KeH ÔbITb He HH>Ke 1,5; 

sauuiTa AOJi>KHa AeftcTBOBaTb npn ko P otkhx 3aMbiKaHHHx Ha BceM 
npoTH>KeHHH CMe>KHoro yqacTKa cera. rlpn 3 tom K03(|)(J)HUHeHT qyB- 
CTBHTeJIbHOCTH AOJI>KeH ÔbITb He HHJKe 1,2. 
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XUisi BbinojiHeHHH nepBoro ycjioBHH HanpflweHHH cpaôaTHBaHHH 
pene onpeaejiaeTCH no <j)opMyjie 




U paÔ.MH^ 

k B k H n H 


(33) 


rue Up ae.MHH — MHHHMajibHoe paôoqee Hanpn>KeHHe; 

k n — K03(J)(J)HUHeHT HaAe>KHOCTH, paBHblH 1,1; 
n H — K03(J)(j)HUHeHT TpaHC(J)OpMaUHH TpaHC(})OpMaTOpa 
HanpH>KeHH5i; 

k B — K03(|)(J)HUHeHT B03BpaTa pejie, ÔOJIblHHH eAHHHUbl. 



•o-GCH 


H=K>' 


hiK> 


PhC. 91. CxeMa CeTH, OÔOpyj^OBâHHOH MaKCHMâJIbHblMH TOKOBbIMH 3 a- 

lUHTaMH 


Ko3(J)(J)HUHeHT B03BpaTa b (J)opMyjie (33),TaK >Ke KaK h b (J)opMy- 
jie (31) Mft onpeAeJieHHH TOKa cpaôaTbiBaHHH, ynHTbiBaeT Heofixo/m- 
Myio oTCTpoftKy Hanpn>KeHH5i B03BpaTa pejie ot MHHHMajibHoro paôo- 
nero HanpHJKeHHH ajih Toro, HTOÔbi pejie BepHyjiocb b ncxo^Hoe co- 
CTOHHHe nocjie OTKJIIOHeHHH KOpOTKOrO 3aMbIKaHHH. 

TaK KaK y pejie MHHHMajibHoro Hanpn>KeHHH K03(J)(J)HUHeHT B03- 
BpaTa ôojibnie eAHHHUbi, to H3 (J)opMyjibi bhaho, hto neu MeHbnie ko- 
3(J)(|)HUHeHT B03BpaTa, T. e. HeM ÔJIH>Ke OH K eAHHHUe, TeM HyBCTBH- 
TejibHefl 3amHTa. 

Ko3(J)4)HUHeHT HyBCTBHTejibHocTH onpe,nejiHeTCH B Tex >Ke pe>KH- 
Max, hto h ajih TOKOBbix pejie no (J)opMyjie 


K= 


U cp fl H 

U K. 3 


(34) 


K03(|)(J)HUHeHTbI HyBCTBHTeJIbHOCTH AOJI>KHbI yAOBJieTBOpHTb BTO- 
poMy h TpeTbeMy ycjiOBHHM. 

BbIAep>KKH BpeMeHH MaKCHMaJIbHblX TOKOBbix 3amHT, HMeiOIUHX 
He3aBHCHMbie xapaKTepncTHKH, BbiônpaioTCH no CTyneHnaTOMy npHH- 
Unny. Bbiôop BbiAep>KeK BpeMeHH ajih ynacTKa cera c oahoctopoh- 
hhm nHTaHHeM noKa3aH Ha pnc. 91. 

Æjih 3 JieKTpoABHraTejieft KaK Hanôojiee yaajieHHbix 3JieMeHT0B 
npHHHMaeTcn MHHHMajibHan Bbi,aep>KKa BpeMeHH, t. e. /i=0. 
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MaKCHMajibHan TOKQBan 3amHTa TpaHC(J)opMaTopa T 2 AOJiMna 
HMeTb BbiAep>KKy BpeMeHH t 2 ôojibuiyjo, neM t u juin Toro HToôbi npn 
noBpoKAeHHH o^Horo H3 ajieKTpoABHraTejieft ne otkjiiohhjich TpaHC- 
(J)opMaTap r 2 , ^to npHBejio 6bi k oôeiCTOHeHHK) oôohx sjieKTpoÆBHra- 
Tejieft. 

BbiAep>KKa BpeMeHH t 2 jxojuKHa ôbiTb ôojibuie t\ Ha BejiHHHHy 
CTyneHH cejieKTHBHOCTH, t. e. 

4 = 4 + M. (35) 

Bbmep>KKa BpeMeHH 4 MaKCHMajibHoft 3amHTbi jihhhh JI ROJVKHa 
b cbok) onepe^b ôbiTb ôojibine Bbi,aep>KKH BpeMeHH t 2 3amHTbi TpaHC- 
(J)opMâTOpa r 2 , t. e. 

4=4 +A/ aHajiorHHHO = h 4=4+ 

ÆjIH MaKCHMaJIbHOH 3amHTbI C He3aBHCHMOH xapaKTepHCTHKoif 
CTyneHb cejieKTHBHocTH A t onpeAejineTCH Kan cyMMa cjieAyiomHX 
cocTaBJiHioiUHx: 


A t —'-4hkji + A^pbi + A^pB2 + 4an> (36) 

FAe 4 mkji = 0,05 — 0,1 ceK ajih B03AyuiHbix h 0,15 — 0,25 ceK jxjik Mac- 

JIHHblX BbIKJIIOHaTeJieH — BpeMH AeHCTBHH BbIKJIIOHaTeJIH 
Ha OTKJiioHeHHe c MOMeHTa no^anH HMnyjibca Ha otkjiio- 
naiomyio KaTyniKy jx o MOMeHTa pa 3 pbiBa jxyru Ha ero 
KOHTaKjax; 

4>bi = 0,1 ceK — norpeniHocTb pejie BpeMeHH 3amHTbi noBpe>K- 
jxe HHoro sjieMeHTa b cropOHy yBeJiHneHHH üujxepmm 
BpeMeHH; 

4>B2 = 0,1 ceK — norpeniHocTb pejie BpeMeHH* 3amHTbi ôoJiee 
ÔJIH3KOrO K HCTOHHHKy nHTaHHH yqaCTKa B CTOpOHy 
CHHJKeHHH BbIAep>KKH BpeMeHH; 

4an = 0,l—0,15 ceK — BpeMH 3anaca, ynHTbiBaiomee HeTon- 
HocTb peryjinpoBKH, norpeniHocTb ceKyH^oMepa, koto- 
pbiM npoH3BOAHTC5i peryjinpoBKa, yBejmneHHe BpeMeHH 
AeftcTBHH BbiKJiioqaTejieH b 3HMHee BpeMH h t. n. 

TaKHM oôpa30M, CTyneHb cejieKTHBHocra jxjih. 3amnTbi c He3aBH- 
chmoh xapaKTepHCTHKOH 6yAeT paBHa: 

npn B03AyniHbix BbiKjnonaTejiHx 

A t = (0,05-“0,1) +0,1+0,1+0,15 = 0,4-+0,45 ceK, 

npH MaCJIHHblX BbIKJIIOHaTeJIHX 

Af= (0,15-5-0,25) +0,1 +0,1 + 0,15=0,5-^0,6 ceK. 

Ecjlh b iCxeiMe Ha pnc. 91 jipHMeHeHbi MiacjiHHbie BbTKJiioHaTejiH 
h npHHHTa CTyneHb cejieKTHBHocTH A/ =0,5 ceK, to Bbmep>KKH Bpe- 
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MeHH paccMaTpHBaeMbix 3amHT ôyjiyr HMeTb cjieÆyjomne 3HaneHHH: 
ceu; t 2 =t 1 + A^=0+0,5=0,5 ceK, 
4=4-)-A^=0,5 + 0,5 = l ceu, 

—|- A/ = 1 —{— 0,5 = 1,5 ceK, 

+ A t = 1,5 + 0,5=2 ccK. 

B pH^e cjiyqaeB npHMeHHiOTCH yBejinneHHbie CTyneHH ceJieKTHB- 
hocth. Tax, HanpHMep, npn corjiacoBaHHH 3amHT, ncnojib3yiomHx 
pejie c 33BHCHMbiMH xapaKTepHCTHKaMH THna HT-80 hjih pejie npn- 
Moro AeftcTBHH rana PTB, HMeiomHx noBbinieHHbift pa3Ôpoc BbiAep>K- 
KH BpeMeHH, npHHHMaiOTCH CTyneHH CeJieKTHBHOCTH B He3aBHCHMOH 
nacTH xapaKTepncTHKH, paBHbie 0,7—0,8 ceK , h b 33bhchmoh nacra 
xapaKTepncTHKH 1 ceK. 

ToKOBan OTcenKa. Tokoôoü OTceHKoü Ha 3 biBaeTCH MaxcH- 
MaJibHan TOKOBan 3amHTa c orpaHHneHHoii 30 hoh AeficraHH, KOTOpan 
B OTJIHHHe OT MaKCHMaJIbHOH TOKOBOH 3amHTbI OTCTpaHBaeTCH He 
ot TOKa Harpy3KH, a ot Toxa KopoTKoro 3aMbiKaHHH npn kopotkom 
3aMbIK3HHH B KOHUe JIHHHH HJIH B ApyTOH OnpeAeJieHHOH TOHKe, Ha¬ 
npHMep 3a TpaHC(J)OpMaTOpOM HJIH peaKTOpOM. 

OrcenKa b ôojibinHHCTBe cJiynaeB BbinojiHHeTcn MrHOBeHHoft, 
npn 3 tom cxeMa otcchkh orannaeTCH ot cxeMbi MaKCHMaJIbHOH toko- 
boh 3 amHTbi OTcyrcT bh e m pejie BpeMeHH, BMe'CTO KOTaporo ycra- 
HaBJiHBaeTCH npoMeatyTonHoe pejie. OrcenKa ycTaHaBJMBaeTCH ajih 
ycKopeHHH OTKjnoneH'HH npn naBpe>KmeHiHH, iwor^a ooHOBHaH Ma- 
KCHMajibHan 3amHTa HMeeT BbiAep>KKy BpeMeHH. 

IlpHHUHn AeHCTBHH TOKOBOH OTCeHKH Ha JIHHHH C OAHOCTOpOH- 
HHM nHTHHHeM nOHCHHeTCH Ha pHC. 92, ITie no TOpH30HTaJIbHOH OCH 
OTKJiaAbiBaeTcn ajihH a jihhhh b KHJioMeTpax hjih ee conpoTHBJieHHe 
b OMax, a no BepraKaJibHOH— 3HaneHHe TOKa KopoTKoro 3aMbiKa- 
hhh /, npoxo^nmero nepe3 pejie otcchkh T, npn kopotkom 3aMbiKa- 

HHH B pa3JIHHHbIX T0HK3X 3aillHmaeMOH JIHHHH. 

ripH KOpOTKOM 33MbIK3HHH B HaHaJie JIHHHH, y MeCTa yCTaHOBKH 
OTceniCH, QBeJiHHHHa TOKa Koporaoro !3aMbiKaHHH MMeeT HaHtôoJibiuee 
3HaneHHe (3200 a) h no Mepe yaaJieHHH MecTa KopoTKoro 3aMbiKa- 
hhh yMeHbinaeTCH, Tax KaK B03pacTaeT conpoTHBJieHHe jihhhh ot 
HCTOHHHK a nHTHHHH RO MeCTa nOBpOKAeHHH. TaK, Ha paCCTOHHHH 

0,25 / tok paBeH 1800 a, 0,5 /— 1200 a, 0,75 / —800 a h b KOHue 
jihhhh — 600 a. 

Tok cpaôaTbiBaHHH otcchkh BbiônpaeTCH TaK, HTOÔbi OHa He pa- 
ôoTaJia npn kopotkhx 3 aMbiKaHHHx Ha coce^HeH jihhhh, t. e. OHa 
OTCTpaHBaeTCH OT TOKa npn KOpOTKOM 33MbIK3HHH Ha uiHHax npo- 
THBOnOJIO>KHOH nOACTaHUHH. TOK CpaôaTbiBaHHH nepBHHHblH onpe- 
JiejineTCH no (J)opMyjie 

/cp = ^H^ K - 3 * MaKc > (37) 
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nie 7„. a. MaKC — MaKCHMaJIbHUft TOK KOpOTKOrO 3aMWKaHHH npH KO- 
pOTKOM 3aMbIK3HHII Ha UIHHaX npOTHBOnOJIO>KHOÔ 
noACTaHUHH; 

k B — K03(j)<})HII.HeHT H3Ae>KHOClH, IIpHHHMaeMblH paBHblM 
1,2—1,3 — npH BblIlOJIHeHHH OTCeHKH TOKOBblMB 
pejie THna 3T-520, AeficTByiomHMH nepe 3 npoMewy- 
TOHHoe peJie; 1,1—1,2 — npn BbinojiHeHHH otcchk» 
TOKOBbiMH pe.Fie 3T-520, AeftcTByiomHMH Hepe3 pejie 
BpeMeHH; 1,4—1,5 — npn BbinojiHeHHH otcchkh to- 
KO'BbiMii pe^e THina PT-80 (HT-80). 



Phc. 92. üpHHUHn aeficTBna tokoboh otccikh Ha jihiihh c 
oflHocTopoHHHM nmaHHeM 


ZIjih npHMepa onpeAeJiHM BeJiHHHHy TOKa cpaôaTbiBaHHH mtho- 
BeHHOH TOKOBOH OTCCHKH, BblIIOJIHeHHOH pejie 3T-521, COeflHHeHHblMH 
no cxeMe HenoJiHOH 3Be3Abi hjih TOKa KopOTKoro 3aMbiKaHH» 
7 k. a. MâKc == 800 û (pHc. 92): 

/cp=*B / K. 3 .MaK 0 =(1,2 -1,3) 600 = 720 - 780 a. 

npHHHMaeM tok cpaôaTbiBaHHH OTcenKH / cp =750 a. 

3oHa achctbhh otcchkh MoweT ôbiTb onpeAejieHa rpa^HHecK» 
(pHC. 92) nepeceneHHeM npaMoft, cooTBeTCTByiomeH 7 cp = 750 a, c 

KpHBOH H3MeHeHHH TOKa KOpOTKOTO 33MbIKaHHH no JIHHHH. 

B HauieM npHMepe 30Ha aghctbhh otcchkh l 0 tc cocTaBJiaeT cbm- 
ine 80% ajihhh jihhhh. 

HaAe*HOCTb aghctbhh otcchkh npn kopotkom 33MbiKaHHH b Ha- 
najie jihhhh onpeAeJiaeTCH K03<J><})HUHeHTOM h y bctbht6.fi bhocth, noA- 
cHHTbiBaeMMM no 4>opMyjie 

(38) 

J Cp 
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rae / K . 3 — TOK KOpOTKOrO 3aMbIKaHHH npH KOpOTKOM 3aMbIKaHHH B. 

Hanajie jihhhh. 

B HanieM npHMepe / K . 3 =32Q0 a, cJieAOBaieJibHO, K 03 (J)(J)HUH€Hr 

MyBCTBHTeJIbHOCTH 

I 3200 

k^— - K ‘ 3 - = - = 4,26, hto BnojiHe AOCTaTOHHO. 

/cp 750 

ToKOBan OTcenKa MoateT ôbiTb ycTaHOBJieHa h Ha jihhhhx c AByx- 
CTOpOHHHM ÜHTaHHeM, HO RJlft OÔecneHeHHH ceJieKTHBHOCTH AeiiCTBHB 
OTCeHKH eè TOK CpaÔaTbIBaHHH AOJI>KeH ÔbITb OTCTpoeH OT MaKCH- 
MaJIbHOrO TOKa KOpOTKOrO 3aMbIKaHHH npH KOpOTKOM 3aMbIKaHH# 
Ha KOHUaX JIHHHH 


r 





I 


tflceK 

ÏÏT 


tr «1 ce K 


®\® 
{D-H3 —‘-i 


tfl.SCeK 


K, 


© f r, 

e+oO 


(?) t'O.Scex 

H_J— 1 -H 


Pue. 93 . ÆeftcTBHe MaKciiMa.ibnoH tokoboh 3 amHTbi b cera c AByxeropoH 

HHM ÜHTaHHeM: 

T — ycjiOBHoe o<5o3Ha«eHHe MaKCHMajibHoft tokoboM 3amHTU 


BcJie^CTBHe Toro hto OTcenKa, KaK npaBHJio, 3amnmaeT TOJibKO> 
HaCTb JIHHHH, OHa npHMeHHeTCH He KaK OCHOBHaH, a KaK AOnOJIHH- 
TejibHaa 3amHTa, ycKopnioman OTKjnoneHHe rtoBpe>KAeHHH b 30ho 
CB oero AeficTBHH, h b pnAe cjiynaeB no3BOJiHeT yMeHbiHHTb BbiAep>K- 
KH BpeMeHH MaKCHMaJIbHOH 3amHTbI. 

OpH npHMeHeHHH OTceneK nojiynaeTCH AByxcTyneHHaTan MaKCH- 
MaJibHan 3amHTa, nepByio 30Hy KOTopoft l 0TC onpeAeAneT OTcenKa, 
AeflcTByiomaH MrHOBeHHO, a BTOpyio 30Hy — MaKCHMaJibHan toko^ 
Ban 3amHTa c He3aBHCHMOH xapaKTepHCTHKOH, AeftcTByromaH c Bbi- 
AepHCKOH BpeMeHH. 

MaKCHMaJibHan HanpaBjieHHan 3amHTa. MaKCH- 
MaJibHan TOKOBan 3amHTa b cera c AByxcTOpOHHHM nHTaHHeM h 

OCOÔeHHO B CJIO>KHOH CeTH C HeCKOJIbKHMH HCTOHHHKaMH nHTaHHH B> 
ôoJibiHHHCTBe cJiynaeB He oôecnenHBaiOT ceJieKTHBHOcra. 

Ha pHc. 93 npHBeAeHa npocTeftmaH ceTb c AByxcTOpOHHHM nn- 
TaHneM, cocTonman H3 reHepaTopoB r\ h r 2 , noACTaHUHH A, B, B> 
jihhhh sjieKTponepeABHH / h //, noTpeÔHTeJiH SHeprHH H h bmkjiio^ 
HaTeJieft, oôopyAOBaHHaa MaKCHMajibHbiMH tokobhmh 3amHTaMH. 

llycTb 3aAaHa BbiAep>KKa BpeMeHH /=0,5 ceK Ha jihhhh, otxoah- 
mefl k Ha'rpy3Ke Ha noACTaHUHH B. TorAa no ycJioBHio otctpohkh. 
OT BpeMeHH AeHCTBHH 3TOH 3BIAHTbI ^Ha 3aiH,HTaX Bbl kjhoh a Te a eft 2 
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h 3 ÆOJi>KHa ôbiTb ycTaHOBjieHa BbiAepacxa BpeMeHH (npn CTyneHH 
cejieKTHBHOCTH A/=0,5 ceK ), paBHaa 

/ 2 =/ 3 =/-f-0,5=0,5 + 0,5 = l ceu. 

Ha 3amHTax BbiKjnonaTeJieft 1 h 4 no ycjiOBHio otctpohkh ot 
3amHT Ha BbiKJHonaTejiHx 2 h 3 ôyaeM HMeTb BbiAepxŒy BpeMeHH 
3amHTbi, paBHyio 

t\ == t ^=^2 A/=“|“ A t = 1 -j- 0,5 = 1,5 cck . 

npH KOpOTKOM 3aMbIKaHHH Ha JIHHHH /, HanpHMep B TOHKe Ku 

c BpeMeHeM 1,5 ceK oTKjnonaeTCH BbiKJnonaTejib lue BpeMeHeM 

1 ceK OTKJIIOHaTCH BbIKJIIOHaTeJIH 

2 h 3, hto irpuBeAeT k oôecTone- 
HHK) nOACTaHUHH B. 

B 3tom cjiynae 3 amHTa Ha 
BbiKJHonaTejie 2 cpaôoTaeT npa- 
BHJibHO, a Ha BbiKJHonaTejie 3 
HenpaBHJibHO, xax roBopHT, He- 
CejieKTHBHO. 

KopoTKoe 3aMbiKaHHe Ha jih- 
HHH II (b TOHKe K2) Taioxe npH- 
boaht k oôecTOHeHHio -nowcraiH- 
uhh B. B 3tom cjiynae Hecejiex- 

THBHO OTKJIIOHaeTCH BblKJIIOHa- 
Tejib 2. 3amHTbi Ha BbiKjHona- 
Tejiax 2 u 3 HMeioT oAHHaxoBoe 

BpeMH h 06e npnxoAHT b AeHCT- 

BHe npn noBpexcAeHHHx Ha jih- 
hhhx I h II, rro3To.My ohh He mo- 
ryT oôecneHHTb cejieKTHBHoft 3 a- 
mnTbi. 

Rjin ceJieKTHBHoro otkjhohchhh noBpeatAeHHH b Taxon ceTH He- 
oôxoahmo, HTOÔbi 3 amHTa Ha BbiKjnonaTejiHx 2 h 3 pa3JiHHaJia, Ha 

KaKOH H3 JIHHHH (I HJIH II) np0H30HIJI0 nOBpe>KAGHHe. 3 t 0 AOCTH- 
raeTCH npHMeHeHHeM MaxcHMaJibHoii HanpaBJieHHoft 3amHTbi. 

YnpomeHHafl cxeMa MaxcHMajibHofi HanpaBJieHHoft 3amHTbi AaHa 
Ha pHc. 94. 3anurra coctoht H3 nycKOBoro opraHa 7\ ocymecTBJine- 
Moro TOKOBbiMH peJie, opraHa HanpaBJieHHH moiahocth M , ocyme- 
CTBJiaeMoro peJie HanpaBJieHHH mouuhocth h opraHa BbiAep>xxH Bpe¬ 
MeHH 5, ocymecTBJineMoro pejie BpeMeHH. 

3 amHTa MOHceT noAeficTBOBaTb Ha OTXjnoneHHe BbixjnonaTeJiH 
TOJibKO b tom cjiynae, ecJin cpaôoTaeT He m/ibxo TOKOBoe pejie, ho 
h peJie HanpaBJieHHH moiahocth, KOTOpoe 3aMbixaeT xoHTax™ TOJib- 
ko npn HanpaBJieHHH moiahocth xopOTKoro 3aMbixaHHH ot hihh noA- 
CTaHUHH B JIHHHK). 

Bu6op BbiAep>xeK BpeMeHH npOH3BOAHTCH Tax>xe no cTyneHna- 
TOMy npHHunny, ho c yneTOM HanpaBjieHHOCTH 3amHTbi, t. e. corjia- 
CyiOTCH 3 aiUHTbI, ACHCTByjOIUHe B OAHOM HanpaBJieHHH, xax noxa- 
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Phc. 94. ynpomeHHan cxeMa MaKCH- 
MajibHOH HanpaBJieHHoft 3amHTbi 





3aH0 Ha pnc. 95 ajih ceTH, nHTaeMoft reHepaTopaMH A h / 2 . 3a~ 
mHTbi BbiKJiKDHaTejieft 2 h 3 BbinoJiHeHbi HanpaBJieHHbiMH. HanpaB- 
jieHHan MaKCHMajibHan TonoBan 3amHTa BbinjuonaTeJiH 3 corjiacyeT- 
ch no BpeMeHH c ôbicTpoAeficTByiomeH 3amHToft reHepaTopa n 
BpeMeHeM 3amnTbi BbinjuonaTeJin 7: ^ = 0,5 ceK. ffosTOMy onpe^e- 
JIHIOIUHM yCJIOBHeM HBJIHeTCH OTCTpOHHa OT t-j. Bbl^ep^Ka BpeMeHHi 

^3 = ^-1- A/=0,5 -f- 0,5 = 1 ceu,. 


n 






. t z -1ceK 


•Icex 

n 


© 

tn= 1.5 ce h 


r t 



HD— 

I 0,5 CEK 



HD— 

1 0,5 ce K' 


Phc. 95. Pa3MemeHHe MaKCHMajibHbix HanpaBJieHHbix 3 amHT b ceTH c AByx- 
CTopoHHHM nmaHHeM 


BbiAep>KKa BpeMeHH 3amHTbi BbinjnonaTejiH 1 t\ corjiacyeTcn c 
3amHTOH BbiKjnonaTejiH 3: 

t 1 =t z -\-etf=l -{-0,5=1,5 cen. 

ripn 3tom 3amHTa BbinjnonaTeJin 1 corjiacoBaHa no BpeMeHH c 
3amHTaMH BbiKJnonaTejieft 6 h 5, HMeiomHMH 4 = 4 = 0,5 ceK y h c 6bi- 
CTpoAeftcTByiomeH 3amHTOH reHepaTopa. IloaTOMy 3amHTa Bbinjuo- 
naTeJiH 1 Mo>neT BbinojiHHTbcn 6e3 opraHa HanpaBJieHHH, t. e. Ma- 
KCHMaJIbHOH TOKOBOH 3amHTOH. 

AHaJIOrHHHblM OÔpa30M BblÔHpaiOTCH BbIAep>KKH BpeMeHH MaKCH- 
MaJibHOH HanpaBJieHHofl 3amHTbi BbinjnonaTeJiH 2 h MancHMaJibHOH 
3amHTbi BbinjuonaTejin 4. 

3amHTa BbiKjnonaTeJiH 4 BbinojiHHeTCH Tan>ne HeHanpaBJieHHOH. 

Tenepb, npn kopotkom 3aMbiKaHHH Ha jihhhh / (b Tonne /Ci ) 

OTHJIIOHHTCH TOJIbHO nOBpOHAeHlHaH JIHlHHH 3amHTaiM'H JBbIKJIK>naTe- 
jieft 1 u 2. 3am,HTa Ha BbinjuonaTejie 3 He noAeftcTByeT, Tan nan npn 
noBpe>KAeHHH b Tonne /Ci MomHOCTb b jihhhh II HanpaBJieHa n ihh- 
HaM h peJie HanpaBJieHHH moii^hocth He 3aMbinaeT noHTanTbi. 

AHaJiornnHO, npn nopOTnoM 3aMbinaHHH Ha jihhhh II (b Tonne 
/C 2 ) cpaôoTaiOT 3amHTbi Ha BbinjuonaTeJinx 3 w 4, a 3amHTa Bbinjno- 
naTeJiH 2 He noAencTByeT. TanHM oôpa30M oôecnenHBaeTCH cejien- 
THBHaH 3amHTa ceTH C AByXCTOpOHHHM nHTaHHeM. 

Y'CTaBnH 'ManicHMajibHOH ih a'n p a BJieH ho h 3amHTbi 'BbrônpaiOTCHï 
Tan >ne, nan h ajih MancHMajibHoft TonoBoft 3amHTbi no (J)opMy- 
Jie (31). 

npH 3TOM Ton I H , Manc HeOÔXOAHMO yHHTbIBaTb B HanpaBJieHHH 
jieflcTBHH AaHHofl 3am,HTbi, t. e. ajih 3amHT BbinjnonaTejieft 2 h 3 
(cm. pnc. 95) b HanpaBJieHHH ot ihhh b jihhhio. CxeMbï MancHMajib- 
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moh HanpaBjieHHOH 3amHTbi BecbMa MHoroo6pa3Hbi h OTAHHaiOTCH 
b ochobhom cAeAyiomHM: ranoM nycKOBoro opraHa, xoTOpbifi Bbi- 
ÏIOAHHeTCH TOKOBbIMH peAe, TOKOBbIMH peAe C ÔJIOKHpOBKOH MHHH- 
MajibHoro Hanpn^KeHHH hah peAe MHHHMajibHoro HanpHxœHHH; th- 
iiom opraHa HanpaBAeHHH moiahocth, xoTopbift BbinoAHneTCH Tpex- 
*<J)a3HbiM hah o^Ho4)a3HbiM peAe HanpaBJieHHH moiuhocth; cnoco- 
6om noÆBOAa HanpnxKeHHH k pejie HanpaBAeHHH moiahocth (nocro- 
HHHO HJIH B MOMeHT aBapHH); HaAHHHeM H OTCyTCTBHCM BbIAep>XXH 
-BpeMeHH; cxeMoft bkjhohchhh peJie HanpaBAeHHH moiahocth. 

Ecjih npHHHTb cxeMy BXAioneHHH pejie HanpaBJieHHH moiahocth, 
npn KOTOpOH npH KOpOTKOM 3aMbIKaHHH MeiKJiy (})a3aMH A H B K 
pejie ôyjieT noABOAHTbcn Me^ycJ)a3Hoe Hanpn>xeHHe U AB , to 3a- 

IUHTa MOHCeT He nOAeHCTBOBaTb, TaX XaX npH KOpOTKOM 3aMUXaHHH 
MeWLJiy 3THMH (J)a3aMH HanpH>KeHHe MO>XeT ÔbITb paBHO HJIH ÔJIH3- 
KHM K HyjIIO. 

Hcxoah H3 3Toro, cxeMbi BXAioneHHH peJie HanpaBJieHHH moiijho- 
*cth npeAycMaTpHBaiOT BKJHoneHHe hx Ha pa3HOHMeHHbie (J)a 3 bi Toxa 
(H HanpH>XeHH5I B TaXHX COHeTaHHHX, XOTOpbie B yCJIOBHHX XOpOTXOrO 
3aMbixaHHH oôecneHHBaxîT npaBHJibHoe onpeAeJieHHe HanpaBJieHHH 
MomHocra h noAany Ha pejie MaxcHMaJibHoft moiahocth. 

Ha pHC. 96 npHBeAeHa cxeMa MaxcHMaJibHoii HanpaBJieiiHOH 3a- 
mHTbi c nycxoBbiMH TOxoBbiMH peJie Ta, Te, Te h 0AH0(J)a3HbiMH 
:peJie HanpaBJieHHH moiahocth Ma, Me, Mc, BXjnoneHHbiMH no Tax 
Jia3biBaeMOH AeBHHOCTorpaAycHOH cxeMe, coneTaHHe toxob h Ha- 
npn>xeHHH aah xoTOpoft ôy^eT cjieAyiomee: 

Oa3bi Toxa Oa3bi Hanpn>xeHHH 

1a UBC 

1b U CA 

le U AB 

npn cpaôaTbmaHHH TOxoBoro peJie h pejie HanpaBJieHHH moüi,- 
hocth OAHOHMeHHbix <J)a3 co3AaeTcn uenb Ha oÔMOTxy pejie BpeMe- 
hh B . npn 3aMbixaHHH xoHTaxTa peJie B nponcxoAHT OTXJHoneHHe 
BbixjnonaTejiH ot ajiexTpoMarHHTa 90 no uenn qepe3 yxa3aTejibHoe 
pejie h ÔJiox-xoHTaxTa BK. 

n P H TpeX(})a3HbIX XOpOTXHX 3aMbIXaHHHX BÔJIH3H IHHH nOACTaH- 
Uhh, rAe ycTaHOBJieHa MaxcHMajibHan HanpaBJieHHan 3amHTa, Ha- 
npH>xeHne Ha uiHHax noACTaHUHH noHH>xaeTCH ao Hyjin hah ao 
B eAHHHHbl, ÔAH3XOH X HyAK). BcAeACTBH6 3T0r0 MOLUHOCTb, nOABOAH- 
Man x peAe HanpaBAeHHH moiahocth, oxa 3 biBaeTcn HeAOCTaTOHHOH 
Aah AeficTBHH peAe h 3amHTa OTxa3biBaeT. 

YnacTOx ahhhh, b npeAeAax xoToporo 3amHTa b 3tom cAynae 
OTxa3biBaeT, Ha3biBaeTCH «MepTBOH 30hoh» peAe HanpaBAeHHH mouj- 
hocth no Hanpn>xeHHio. 

HaAHHHe «MepTBOH 30HbI» HBAHeTCH HeAOCTaTXOM MaXCHMaAb- 
hoh HanpaBAeHHoii 3aiHHTbi. 
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ToKOBan nonepenHan iiH(()(j)epeHUHaJibHaH 3 a- 
iu ht a AByx napaJiJieJibHbix jihhhh. ToKOBan nonepeHHaa 
AH(j)({)epeHUHaJibHaH 3amHTa npHMeHHeTCH b Tex cjiynanx, KorAa 
napaJiJieJibHbie jihhhh npHCoeAHHHiOTCH k niHHaM nepe3 oahh 06- 
IUHH BbIKJIIOHaTeJIb H HMeiOT paBHbie COnpOTHBJieHHfl. 



Phc. 96. CxeMa MaKCHMajibHOH HanpaBjieHHon 
3amHTM c nycKOBMMH TOKOBbiMH pejie H OAHO- 
(J)a3HbiMH pene HanpaBjieHHH mouihocth, bkjiio- 
neHHbiMiH no 90-rpaAycHOn cxeMe: 

a — coBM6ii^6HHdH cxeMa; 6 — pa3BepHyTaa cxeMa 


kenu moKQ 



S) 


npHHUHnHajibHan OAHOJiHHeHHan cxeMa tokoboh nonepe^Hofi 
AH(})(})epeHUHajibHOH 3amHTbi noKa3aHa Ha pHc. 97. 

BTOpHHHbie OÔMOTKH TpaHC(j)OpMaTOpOB TOKa KaJKAOH JIHHHH 
coeAHHHioTCH nocjieAOBaTejibHO, t. e. Hanajio U\ oahoto coeAUHneTCfl 
c kohuom u 2 Apyroro. rfapajuieJibHO btophhhmm oÔMOTKaM TpaHc- 
(J)0pMaT0p0B TOKa BKJiioHaeTCH TOKOBoe pejie T (HanpHMep, Tiina 
3T-521). 

TOK B peJie 1 paBeH pa3HOCTH BTOpHHHblX tokob: 

■^p == ^pl *^p2* 

B HOpM^JIbHOM pe>KHMe no JIHHHHM npOXOAHT OAHHaKOBbie TOKH 
(I\ = h) h, cjieAOBaTejibHo, BTopHHHbie tokh 6 yAyT Tannce oAHHa- 
KOBbie (/pi=/ P 2 ) h tok b pejie TeoperanecKH ôyjieT paBeH Hyjno 
(/ p = /pi — / P 2=0) (pHC. 97,a). FIpaKTHHecKH oh paBeH TOKy He- 
éajiaHca / H 6, oôycjiOBJieHHOMy HeKOTOpbiM HepaBeHCTBOM nepBHH- 
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Hbix TOKOB /i H / 2 H HeCOBnaACHHeM XapaKTepHCTHK TpaHC(J)OpMaTO- 
pOB TOKa. 

npw noBpoKAeHHH Ha jihhhh 7, HanpHMep b TOHKe Ku pacnojio- 
^KeHHofl nocepe^HHe jihhhh 7 (pnc. 97,6), tok / { 6yAeT ôojibme, 

HeM TOK / 2 , TaK KaK OT I1IHH nOACTaHUHH A O TOHKH Kl paCCTOHHHe 
no jihhhh 7 paBHO 0,5 /, a tok / 2 npoxoAHT no Bcefl AJiHHe jihhhh 2 

njnoc 0,5 / jyiHHbi jih- 



hhh 7, cjieAOBaTe.ibHO, 
conpOTHBJieHHe stoto 
yqacTKa onpeAejineTCH 
AJIHHOH / + 0,5/= 1,5/. 

3HaHHT TOK I\ ÔyAeT 
ôojibiue TOKa / 2 bo 
CTOJI bKO pa3, BO CKOJIb- 
KO COnpOTHBJieHHe AO 
TOHKH Kl no JIHHHH 7 
MeHbUie COnpOTHBJieHHH 
AO TOHKH Kl no JIHHHH 2 
H JIHHHH 7, T. e. / ! = 

= / 2 = — =3/ 2 
0,5 2 

B pejie ôyAeT tok, 

paBHblH pa3HOCTH TOKOB 

/i h / 2 : 

/p=/l-/ 8 = 

— 3/ 2 — / 2 == 2/2» 


Phc. 97. npHHUHnHajibHan cxeMa tokoboh no- 
nepeMHOH AH^epeHUHajibHOH 3amnTbi h to- 
KopacnpeAejieHHe: 

« — B HOpMBJIbHOM pe>KHMe; 6 — B BBapHHHOM pe- 
JKHMe 


EcJIH BeJIHHHHa TOKa 
/ p oKanceTcn ôojibme to- 
Ka cpaôaTbiBaHHH pejie, 
to 3aiuHTa cpaôûTaeT Ha 
OTKjnoqeHHe BbiKjnona- 


TejiH. 

Tok cpaôaTbiBaHHH 3amHTbi OTCTpanBaeTcn ot MaKCHMajibHoro 
TOKa HeÔaJiaHCa / H 6. Manc npH CKB03HbIX KOpOTKHX 3aMbIKaHHHX H 
onpeAeJineTCH no (jiopMyjie 


7 cp — hô.n 


TAe k n — K03(j)(J)HUHeHT HaAOKHOCTH, npHHHMaeMblH paBHblM 1,25. 

FIonepeHHaH AH(J)(J)epeHUHajibHaH 3amnTa HMeeT «MepTByio 30 - 
Hy» no TOKy npn kopotkhx 3aMbiKaHnnx b6jih3H uihh npOTHBono- 
JIO>KHOH nOACTaHUHH, KOTAa BeJIHHHHbl TOKOB /1 H / 2 ÔyAyT ÔJIH3KH 
Apyr k Apyry, a hx pa3H0CTb ôyAeT MeHbine TOKa cpaôaTbiBaHHH 
pejie, h 3amHTa He noAeftcTByeT. 
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«MepTBan 30Ha» TeM ôojibiiie, HeM ôcvibuie tok cpa6aTbiBaHHH r 
H TeM MeHbllie, MeM ÔOJlbUie TOK KOpOTKOrO 3 aMbIKaHHH. 

Ha jihhhhx c oahoctopohhhm nHTaHHeM TOKOBaH nonepenHan 
3amHTa yCTaHaBJIHBaeTCH TOJIbKO CO CTOpOHbl HCTOHHHKa nHTaHHH* 
a Ha JIHHHHX C AByXCTOpOHHHM ÜHTaHHeM — C OÔeHX CTOpOH JIHHHH. 

IlonepeHHaH AH^cjiepeHUHaJibHaH 3amHTa AeftcTByeT TOJIbKO npn 
KOpOTKHX 33MbIKaHHHX Ha 3aiHHmaeMbIX JIHHHHX H n03T0My BbinOJI- 
HHeTCH Bcer^a MrHOBeHHoft; nocKOJibKy nonepenHaa 3amHTa HMeer 
«MepTByio 30Hy» h He paôoTaeT npn kopotkhx 3 aMbiKaHHHx Ha luh- 
Hax npOTHBOnOJIO>KHOH nOACTaHUHH, OHa AOnOJIHHeTCH MaKCHMaJIb- 
HOH TOKOBOH 3aUUHTOH. 



Phc. 98. CxeMa TpexcTyneHHaToft MaKCHMa.ibHOft tokoroh 
3amHTbI OT 3aMbIK3HHH Ha 3eMJIIO B CeTH C ÔOJIblIIHM TOKOM 
3aMbIKaHHH Ha 3eMJIK) 


3 amHTbi ot 3aMbiKaHHH Ha 3 e m ji 10. 3 amuTa ot oôho- 
(pd3HblX KOpOTKUX 3ÜMbLKaHUÜ. CeTH 110 K6 H BblUie B CCCP paÔO- 
TaiOT C 3a3eMJieHHbIMH HyjieBbIMH T0HK3MH TpaHC(j)OpMaTOpOB, 
OAHO(j)a3Hbie 3aMbIKaHHH Ha 3eMJIK) B T3KHX CeTHX COnpOBO^AaiOTCH 
npOXO^KAeHHeM ÔOJIbUIHX TOKOB KOpOTKOrO 3aMbIKaHHH, KOTOpbie 
MoryT npHBecTH k noBpe>K,aeHHio oôopyAOBaHHH h nOHH>KeHHio Ha- 
npn>KeHHH. 

Il03T0My 3aiUHTa OT OAHO(j)a3HbIX KOpOTKHX 3aMbIKaHHH ÆOJI>KHa 
AeftcTBOBaTb Ha OTKJiioqeHHe. 

JXjin 3amHTbI JIHHHH h OÔMOTOK TpaHC(j)OpMaTOpOB C 3a3eMJieH- 
HOH HyJieBOH TOHKOH OT KOpOTKHX 3aMbIKaHHH Ha 3eMJIK) (OAHO(j)a3- 
Hbix h ÆByx(})a 3 Hbix) npHMeHHeTCH MaKCHMaJibHan 3amHTa, pearn- 
pyiomaa Ha tok b HyjieBOM npoBo^e (TaK Ha3biBaeMbifl tok HyjieBOH 
nocJieAOBaTeJibHocTH). 

CneuHaJibHan MaKCHMaJibHaa TOKOBaa 3amHTa ot 3 aMbiKaHHH Ha 
3eMJIK) B CeTHX C ÔOJIblHHM TOKOM 3aMbIKaHHH Ha 3CMJIK) HMeeT npo- 
cTyio cxeMy h oôbiHHo HMeeT MeHbmne Bbmep>KKH BpeMeHH, qeM 
MaKCHMaJibHan 3amHTa, peampyiomaa Ha nojiHbie tokh. 

Ha pnc. 98 npHBe^eHa cxeMa TpexcTyneHHaTOH MaKCHMajibHOH 
TOKOBOH 3aiHHTbI OT 3aMbIKaHHH Ha 3eMJIK), npHMeHfleMafl B CeTHX 
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aianpHHceHHeM 110 kb h Bbirne. ToKOBwe pejie T 3 aiUHTbi f KaK noxa- 
3aHo Ha pHc. 98, BKjnoneHbi b HyjieBOH npoBOA tokobwx ueneft 3a- 
mHTbl OT Me>K/iy(})a3HbIX KOpOTKHX 33MbIKaHHH. 

IlepBaH cTyneHb 3amHTbi, BbinoJiHeHHan oæhhm tokobwm peJie, 
HpeACTaBJiHeT H3 ceôn MaKCHMaJibHyio TOKOByio OTce^xy, KOTopafl 
HMeeT HaHÔOJIbHIHH TOK CpaÔaTbIBaHHH. BTOpaH H TpeTbH CTyneHH 
BbinojiHeHbi Kamjxaft TOKOBbiM pejie T h peJie BpeMeHH B. Ka>KAan 
CTyneHb 3amHTbi HMeeT yKa3aTeJibHoe pejie y. 

npHMeHHlOTCH T3K>Ke CXeMbI MaKCHMaJIbHblX TOKOBblX 3aiUHT OT 
3aMbIKaHHH Ha 3eMJIK) B OAHO- H AByXCTyneHHaTOM HCnOJIHeHHH, HTO 
onpeÆeJiaeTCH cxeMofl h napaMeTpaMH 3amnmaeMOH ce™. 

npH HeB03M0>KH0CTH HJIH HeueJieCOOÔpa3HOCTH BKJIIOHeHHH 3a- 
IUHTbl OT 3aMbIKaHHH Ha 3CMJIIO B OÔlUHe TOKOBbie UenH C 3aUiHTOH 
OT MeHCAy(j)a3HbIX KOpOTKHX 3aMbIKaHHH, 3aiHHTa OT 3aiMMKa«HHH Ha 
3eMJiio ib'kjiioh aeTcn iHa OTAOJibiHbie Tpawo(j)opMaTopbi TOKa Ha cyMMy 
TOKOB Tpex (j)a3 (.Ha (jjHJIbTp TOKOB HyjieBOH HOCJieAOBaTe^bHOCTH). 

ToKH CpaÔaTbIBaHHH MaKCHMaJIbHblX TOKOBblX 3aiHHT OT 3aMbIKa- 
hhh Ha 3eMJiio BbiÔHpaiOTCH no ycjiOBHio oôecneneHHH ÆOCTaTOHHofi 
HaAeJKHOCTH AeHOTBHH npH 3aMbIKaHHHX Ha 3eMJIK), TaK HTOÔbl 3a- 
lUHTa AeficTBOBaJia npH kopotkhx 3aMbiKaHHHx Ha 3amHinaeMoft 
jihhhh c qyBCTBHTejibHocTbio He MeHee 1,5, a Ha cmokhom ynacT- 
Ke — He MeHee 1,2. 

npH 3T0M 3aiUHTbI, yCTaHOBJieHHbie Ha pa3JIHHHbIX nOACTaHUHHX 
OAHOH H TOH >Ke CeTH, ÆOJI>KHbI ÔbITb COTJiaCOBaHbl JipyT C ApyrOM 
no HyBCTBHTeJIbHOCTH. 

MyBCTBHTeJIbHbie KOMftJieKTbl 3amHT AOJIJKHbl ÔbITb OTCTpoeHbl 
ot MaKCHMajibHoro TOKa HeôaJiaHca, npoxo;oimero nepe3 pejie 3 a- 
lUHTbl npH Me>KAy(j)a3HbIX KOpOTKHX 3aMbIKaHHHX. 

BbiAepHKa BpeMeHH MaKCHMajibHofl tokoboh 3amHTbi ot 3aMbi- 
KaHHH Ha 3eMJiio ycTaHaBjiHBaeTCH TaK me no cryneHHaTOMy npHH- 
nnny c tcmh me CTyneHHMH ceJieKTHBHOCTH, hto h y MaKCHMajibHofl 
TOKOBOH 3aiUHTbI OT MOKÆy(j)a3HbIX KOpOTKHX 3aMbIKaHHH. üpH 3T0M 
npOH3BOAHTcn corJiacoBaHHe bo BpeMeHH uemjiy coôoh TOJibKO 3 a- 
UJ,HT OT 3aMbIKaHHH Ha 3CMJIK) H 3TH 3aiUHTbI B pH^e CJiyHaeB HMeiOT 
MeHbHIHe BbmepJKKH BpeMeHH, HeM 3aiUHTbI OT Me>KAy<î)a3HbIX KO¬ 
POTKHX 3aMbIKaHHH. 

3amHTa ot OAHO(j)a3Hbix kojxotkhx 3aMbiKaHHH ceTefl, HMeiomnx 
AByxcTopoHHee nHTaHHe, BbinojiHneTCH b ôojibniHHCTBe cjrynaeB Ma- 
KCHMajibHO HanpaBjieHHofl. ToKOBan oÔMOTKa peJie HanpaBjieHHH 
moiuhocth BKJiKDHaeTcn, KaK h oÔMOTKa tokoboto peJie, Ha cyMMy 
tokob Tpex (j)a3, a oôMOTKa Hanpn>KeHHH — Ha cyMMy cj)a3Hbix Ha- 
npH>KeHHH Bcex Tpex $a3 TpaHC(j)OpMaTOpOB Hanpn>KeHHH. 

3amuTa ot 3aMbtKanuü na 3eMAto e cerxx c U30AupoeaHHUMU 
uyAeebiMu tohkclmu TpanccpopMciTOpoe u eenepaTOpoe. B CCCP ce- 
th HanpajKeHHeM 35 kb h mime paèoTaiOT c H30jmpoBaHHbiMH Hyjie- 
BblMH TOHKaMH TpaHC(j)OpMaTOpOB h reHepaTOpOB HJIH C 3a3eMJieHH- 
eM hx nepe3 KOMneHCHpyioiuHe KaTyuiKH. 
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TIpH OAHo4>a3HOM 3aMbiKaHHH b TaKOft cera HanpHJKeHHe noBpe- 
JK/ieHHOH (})a3bl OTHOCHTeJIbHO 3CMJIH CTaHOBHTCH paBHblM HyjIÏO, 
«anpn>KeHHH oTHocHTejibHO 3eMJiH HenoBpe>KAeHHbix ({xa3 B03pa- 
CTaiOT B 1,73 pa3a Cj/~3) H CTaHOBHTCH paBHblMH Me>KAyc})a3HbIM, 
«anpHHceHHe HyjieBOft tohkh reHepaTopoB h TpaHC(j)OpMaTOpOB ot- 
«OCHTeJIbHO 3eMJIH CTaHOBHTCH paBHblM (j)a3HOMy HanpHHCeHHK). npH 
3T0M MOKAy(j)a3Hbie HanpH>KeHHH He H3MeHHK)TCH, a nepe3 MecTO 
3aMbiKaHHH Ha 3eMJiio npOTenaeT tok OAHO(})a3Horo 3aMbiKaHHH Ha 
3eMJiio / 3 , 3aMbiKaiomHHCH nepe3 eMKOCTH HenoBpe>KAeHHbix (J>a3 
Ca h C fl H paBHbifl cyMMe tokob T 3 A h T 3 B . ^epes eMKOCTb noBpe- 
jKAeHHoft $a3bi tok He npo- 
TeKaeT, TaK KaK napajuiejib- 
«o eft noAKJnoneHa uenb 3a- 

MblKaHHH Ha 3CMJIK) (pHC. 

99 ). 

BejiHHHHa TOKa 3aMbiKa- 
HHH Ha 3eMJIK) 33BHCHT OT Ha- 
npn>KeHHH CeTH, npOTH>KeH- 
hocth ceTeft: juin KaôejibHbix 
ceTeft 0Ha 3HâHHTejibHo 6ojib- 
me, neM ajih B03AymHbix; jjjin 
«aôejibHbix ceTeft 6 —10 kô 
BejIHHHHa eMKOCTHOTO TOKa 
COCTaBJIHeT COOTBeTCTBeHHO 
npHMepHo 0 , 8 — 1 a Ha 1 km 

AJIHHbl. 

EMKOCTHblft TOK 3aMbIKaHHH Ha 3eMJIK) H a CTO OTpaHHHHBaiOT 
BKJHoneHHeM b HeÔTpaJiH TpaHC(j)opMaTOpOB cneuHajibHbix KOMneH- 
CHpyiOIUHX KaTymeK, npeACTaBJIHIOmHX H3 CeÔH HHAyKTHBHOCTb. 

OôbiHHo BeJiHHHHa TOKa 3aMbiKaHHH Ha 3eMjiio He npeBbimaeT 
HecKOJibKHx AecHTKOB aMnep h He npeACTaBJineT onacHOCTH ju ih 
oôopyAOBaHHH, a nocKOJibKy npn 3aMbiKaHHHx Ha 3eMJiio Me>KAy<j)a3- 
Hbie Hanpn>KeHHH OCTaiOTCH HeH3MeHHbIMH, TO OAHO(})a3Hbie 3aMM- 
KaHHH He HapymaiOT paôoTbi noTpeÔHTeJiefi. 

IlosTOMy He TpeôyeTCH HeMeAJieHHoro OTKJnoneHHH TaKHx 3aMbi- 
KaHHft, KpoMe ceTeft, nHTaiomHX TOp(})opa3pa6oTKH, rae hcoôxoah- 
MO ÔbICTpOe OTKJIIOHeHHe no yCJIOBHHM TeXHHKH 6e30naCH0CTH. 

O^HaKO, BBH^y toto hto npn OAHO(j)a3HOM 3aMbiKaHHH Hanpn>Ke- 
HHe OTHOCHTeJIbHO 3CMJIH HenOBpOK^eHHblX (j)a3 yBeJIHHHBaeTCH B 
1,73 pa3a, sto mojkct Bbi3BaTb npoôoft H30 jihuhh HenoBpeJKAeniïbix 
<J)a3 Ha 3eMJiio, b pe3yjibTaTe nero OAHO(j)a3Hoe 3aMbiKaHHe nepeft- 
Ae t b ABoftHoe 3aMbiKaHHe Ha 3eMJiio. IloaTOMy A^iHTeJibHan paêoTa 
c 0AH0(j)a3HbiM 3aMbiKaHHeM Ha 3eMjiio He AonycKaeTCH. 

HjIH OTbICKaHHH MeCTa OAHO(j)a3HOrO 3aMbIKaHHH npHMeHHIOTCH 
yCTpoftCTBa OÔmefi HJIH HHAHBHAyaJIbHOft CHrHaJIH3aUHH. 

OÔWfiLX CU2HCLAU3CmUX npH 3aMbIKaHHHX Ha 3eMJIK) BbinOJIHHeTCH 
OAHHM H3 CnOCOÔOB, npHBeACHHblX Ha pHC. 100 . 



Phc. 99. IIpoTeKaHHe TOKa OAHO<})a3HO- 
ro 3aMbIK3HH5I Ha 3eMJIK) B CeTH C Ma- 
JlblM TOKOM 3aMbIKaHHîI Ha 36MJIK) 
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CxeMa Ha pnc. 100, a npeaycMaTpHBaeT kohtpojib h30jihuhh npH 
noMomn Tpex BOJibTMeTpOB V A , V b , V c , BKjHoneHHbix Ka>KAbiH Ha 
(j)a3Hoe Hanpn>KeHHe. HopMaJibHo Bce BOJibTMeTpbi noKa3biBaiOT 
OAHHaKOBbie (})a3Hbie Hanpn>KeHHH: npH 3aMbiKaHHH oahoh H3 (j)a3 
Ha 3eMJUO BOJibTMeTp noBpoKAeHHoft (j)a3bi noKa>KeT Hyjib, a ÆBa 
Æpyrnx— JiHHeHHoe Hanpn>KeHHe. 

HHOi\aa ajih nojiyqeHHH 3ByKOBoro CHmajia b npoBOA, coeAHHHio- 
IUHH HyJieByiO TOHKy BOJibTMeTpOB C HyJieBblM npOBOAOM TpaHC(j)Op- 
MaTOpa HanpH>KeHHH, BKJiioHaeTCH yKa3aTeJibHoe pejie y, nojjaiomee 
CHrHaji npH B03HHKH0BeHHH 3aMbiKaHHH Ha 3eMJiio. 



Phc. 100. ycTpoHCTBa oômeft CHrHajiH3auHH npH 3aMbiKaHH5ix Ha 

3eMJiio 


CxeMa Ha pnc. 100,6 npeAycMaTpnBaeT BKJiioqeHHe pejie Hanpn- 
>KeHHH H uemny HCKyccTBeHHO co3ÆaHHoft npH noMomn Tpex eMKO- 
défi HyjieBofl tohkoh h HyjieBbiM npoBO^OM TpaHC(j)opMaTOpa 
HanpH>KeHHH; cxeMa a aeT oôiuhh cnrHaji npH 3aMbiKaHHH Ha 3eMJiio 
6e3 yKa3aHHH noBpe>KAeHHOH $a3bi. 

CxeMa Ha phc. 100,0 aHaJiorHHHa cxeMe Ha pnc. 100, a, ho BMe- 
cto BOJibTMeTpOB npHMeHeHbi peJie MHHHMaJibHoro HanpH>KeHHH; 
pejie cpaôaTbiBaeT Ha noBpe>KAeHHOH (j)a3e npH B03HHKHOBeHHH 
OAHO(j)a3HOrO 3aMbIKaHHH, OAHOBpeMeHHO AaeTCH CHTHaJI, h no 
yKa3aTejibHOMy pejie onpejjeJiHeTCH noBpeJKAeHHan $a3a. 

CxeMa Ha pnc. 100, a coctoht H3 pejie HanpnjKeHHH //, bkjiio- 
neHHoro Ha cyMMy (j)a3Hbix Hanpn>KeHHH hjih cneuHaJibHyio oômot- 
Ky Tpexcj)a3Horo TpaHccjiopMaTOpa Hanpn>KeHHH (cm. pnc. 73, a h 74). 

npH nojiyqeHHH oômero CHmaJia OTbiCKaHHe noBpe>KÆeHHOH 
JIHHHH npOH3BOAHTCH nOOHepeÆHblM KpaTKOBpeMeHHblM OTKJIIOHeHH- 
eM H OÔpaTHblM BKJHOHeHHeM JIHHHH, nHTaiOIUHXCH OT UIHH noÆCTaH- 
Uhh. IloBpe>KÆeHHaH jihhhh onpeAejineTCH no Hcne3HOBeHHio «3eM- 
JIH» B MOMeHT ee OTKJIIOHeHHH. 

Ha SJieKTpOCTaHUHHX H nOACTaHUHHX C ÔOJIbLUHM KOJIHHeCTBOM 
OTXOAHIUHX JIHHHH, KpOMe KOHTpOJIH H30JIHUHH, yCTaHaBJIHBaeTCfl 
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HHAHBHAyaJIbHaH CHrHaJIH3aUHH 0AH0(j)a3HbIX 3aMbIKaHHH Ha Ka>K- 
£0H JIHHHH (pHC. 101). 

ripn OAHO(j)a3HOM 3aMbiKaHHH Ha jihhhh JI 3 nepe3 pejie cnma- 

JIH3aUHH 3T0H JIHHHH npOXO^HT CyMMapHblH TOK 3aMbIKaHHH Ha 3eM- 
juo Bcefl ceTH / 3 h 3to peJie cpaôoTaeT, a nepe3 pejie HenoBpe>KAeH- 
HblX JIHHHH JI\ H JI2 npOXO^HT HeÔOJIbUIHe eMKOCTHbie TOKH 3 THX 
JIHHHH / 3 i H / 3 2 , OT KOTOpblX peJie AOJIJKHbl ÔbITb OTCTpOeHbl H n03T0- 
My He ôyjiyT paôoTaTb. 

B KanecTBe TOKOBbix peJie Hapnjxy c oôbiHHbiMH pejie Tnna 
3T-521 npHMeHHiOTCH jxjm noBbiuieHHH nyBCTBHTeJibHOCTH 3amHTbi 
cneunaJibHbie pejie, KOTopbie b pn,ae 
cjiyqaeB BKJiioqaioT nepe3 pa3JiHHHbie 
(J)HJibTpbi juin Jiymueft otctpohkh ot 
tokob HeôaJiaHca-. Tokh HeôaJiaHca 
HMeioT MaKCHMajibHbie 3HaqeHHH 
OÔblHHO B nepBblft MOMeHT 3aMbIKa- 
hhh, bo BpeMa TaK Ha3biBaeMoro ne- 
pexoAHoro npouecca. 

B HacTonmee BpeMH npoMbimJieH- 
HOCTbio BbinycKaioTCH cneunaJibHbie 
TOKOBbie pejie C (j)HJIbTpaMH BblCUIHX 
rapMOHHHecKHX, KOTopbie oôecneqH- 
BaiOT AOCTaTOHHyiO qyBCTBHTeJIbHOCTb 
H yAOBJieTBOpHTeJIbHyiO OTCTpOHKy OT 
tokob HeôajiaHca. 

fljIH BbinOJIHeHHH HHAHBHAyaJIb- 
HOH CHTHaJIH3aUHH OÔbIHHO npHMeHH- 
iotch cneuHajibHbie KaôejibHbie TpaHC- 
(JiopMaTopbi TOKa c KOJibueBbiM cep- 
ÆeHHHKOM. 3 tH TpaHC(})OpMaTOpbI TO¬ 
Ka HajjeBaioTCH na Kaôejib h oxBaTbiBaiOT cpa3y Bce TpH (})a3bi. 
K03(j)(|)HIJHeHT TpaHC(j)OpMaUHH HX He 3aBHCHT OT TOKa Harpy3KH 
jihhhh h nosTOMy BbiÔHpaeTCH TaKHM, HToôbi oôecneHHTb Heoôxo- 
A HMyiO HyBCTBHTeJIbHOCTb peJie CHrHaJIH3aUHH. 

KoMnjieKTHbie ycTpoflcTBa 3amHTbi. npoMbiuiJieH- 
HocTb BbinycKaeT p njx KOMnjieKTHbix ycTpoflcTB 3 aiUHTbi, b KOTopbie 
bxoaht TOKOBbie pejie, npoMe>KyTOHHbie pejie, pejie BpeMeHH, yKa3a- 
TejibHbie peJio, pejie moiuhocth. M 3 sthx pejie, coôpaHHbix b oôineM 
Ko>Kyxe, cMOHTHipOBaHa icxe;Ma 3amHTbi, KOTOpyio \Heo6xoAHMO no a- 
KJiioHHTb k uennM TOKa, HanpHnœHHH, oneparaBHoro TOKa h k ue- 
IIHM OTKJHOHeHHH BblKJHOHaTeJIH. 

CpeAH BbinycKaeMbix HaHÔojiee pacnpocTpaHeHbi cjieayiomHe 
THnbl KOMnJieKTHblX 3aiUHT! 

K3-1 — TOKOBan OTcenKa MrHOBeHHoro ÆeftcTBHH b AsyxcJiaaHOM 
AByxpeJieftHOM HcnojiHeHHH Ha oneparaBHOM hoctohhhom TOKe 
(pHC. 102). B KOMnjieKT bxoaht ÆBa MmoBeHHbix tokobhx pejie 



PhC. 101. npHHUWI AeÔCTBHH 
HHAHBHAyajIbHOH CHrHaJIH3a- 
UHH OT 3aMMKaHHH Ha 3eMJIK), 
ycTaHOBJieHHOH Ha KaîK^ow 
JIHHHH 
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1PT, 2PT THiia PT- 51 , npoMexyTOHHoe pejie PIÎ rana PII -251 h 
CH rHa^bHoe pejie PV rana PY- 21 . 

npoMe>KyTOHHoe pejie PFI HMeeT 3aaep>KKy Ha cpaôaTbmaHHe 
ÆJIH OTCTpoftKH OT BpeMeHH ÆeHCTBHH p33pHJHHKOB, yCT 3 HOBJieHHbIX 
Ha jihhhh. Æjih npeaoTBpameHHH cpaèaTbiBaHHH cnrHaJibHoro peJie 
ero oÔMOTKa 3aKopaHHBaeTca KOHTaKTOM PT1\ pe^e PU-, 

K 3-2 — iMaKCH'MajibHaH tokob3h 3amHTa ic «e3aBHicHMoS bh- 
Æep>KKO& BpeMeHH b ÆByx(J)a3HOM, jByxpeJieHHOM HcnojiHeHHH Ha 

OnepaTHBHOM nOCTOHHHOM TO- 
Ke. CxeMa 3 aui,HTbi K 3-2 aHa- 
jiorHHHa cxeMe 3 am,HTbi K 3 - 1 , 
ho HMeeT BMecTO npoMe>Ky- 
TOHHoro pejie pe^e BpeMeHH 
PB (THna 3 B- 132 ); 

K 3-31 — MaKCHMa/ibHaa 

TOKOB3H 3am,HTa b ÆByx(j)a3- 
HOM, OflHOpejieHHOM HCnOJIHe- 
hhh Ha onepaTHBHOM nepe- 
MeHHOM TOKe (pnc. 103 ). 
KoMnjieKT K 3-31 coctoht h3 
ojHoro perte TOKa PT, cht- 
HajibHoro perte Py, cepnecHo- 
ro perte BpeMeHH rana 
PBM- 13 , BKjiioHaiouiero co6- 
CTBeHHo perte BpeMeHH PB, 
Hacbimaioui,HHCH TpaHc4>opMa- 
rop T H B, conpoTHBJieHHe R 
H eMKOCTb Cl, npOMOKyTOH- 
hoto perte PI 1 - 341 , Koropoe 
coctoht H3 Hacbimaiomeroca 
TpaHC())opMaTopa THTI, pene 
PII, BbinpHMHTeJIbHOTO M0CT3 
B H eMKOCTH C2. 

Bce perte nepenHCrteHHbix 
KOMnJieKTOB yCTaHOBJieHbl 
BHyTpH o6iu,hx KOHiyxoB, npHcoeflHHHiOTCH perte Ha KOJioflKax co 
uiTencejibHbiMH paateMaMn, 3a HCKjnoneHHeM npoMewyTOHHoro perte 
h perte BpeMeHH KOMnJieKTa K 3 - 31 , perte mou^hocth KOMnrteKTa K 3 - 4 . 
3to no3BOJiHeT npoH3BojHTb ocmotp hjih 3aMeHy perte, He Hapymaa 
MOHTaxca. 

KpoMe npHBeaeHHbix KOMnjieKTOB 3 am,nTbi, BbinycKaiOTca kom- 
nJieKTbi: 

K 3-3 — TOKOBaa OTcenna MrHOBeHHoro ÆeficTBHH b jByx(J)a3HOM 
flByxpeJieÜHOM HcnortHeHHH h MaKCHMartbHaa TOKOBaa 3amHTa c Bbi- 
AepjKKoô BpeMeHH b ÆByxcj)a3HOM TpexjiHHeiiHOM HcnojiHeHHH Ha 
OnepaTHBHOM nOCTOHHHOM TOKe; 

K 3-5 — TpexcTyneHHaTaa TOKOBaa HanpaBrteHHaa 3amHTa Hyjie- 



■3i 


è h é> 

B) 

Phc. 102. npHHUHnHajibHan cxeMa kom- 
njieKTa 3amHTbi rana K3-1: 

a — ijeriH nepeMeHHoro TOKa; 6 — uenn one- 
paTHBHoro nocTOHHHoro TOKa; e — uenn cnr- 
H3JIH3aUHH 
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BOH nOCJieÆOBaTeJIbHOCTH ÆJIH CeTeft C ÔOJIbUIHM TOKOM 3aMbIKaHHH 
Ha 3eMJiK> Ha oneparaBHOM uoctohhhom TOKe; 

K3-32 — MaKCHMaJibHan TOKOBan 3amnTa b AByx(j)a3HOM ^Byx- 

peJieHHOM HcnojiHeHHH Ha onepaTHBHOM nepeMeHHOM TOKe; 

K3-33 — TOKOBaa OTceuKa MTHOBeHHoro abhctbhh h MaKcn- 



Phc. 103. ripHHUHnHajibHaîi cxeMa KOMiuieKTa 
3amHTbi THna K3-31: 

a — uenw nepeMeHHoro TOKa; 6 — ijeiiH pejie BpeMe- 
hh; e — uenH ynpaBJieHHfl; a — ijeriH CHrHaJiH 3 auHH 


MaJibHan TOKOBan 3auiHTa c Bbmep)KKOH BpeMeHH b jx Byx(})a3HOM 
TpexpeJieHHOM HcnojiHeHHH Ha oneparaBHOM nepeMeHHOM TOKe; 

K3-34— MaKCHMajibHan-TOKOBan 3amnTa c BbmepJKKon BpeMe¬ 
HH b AByxcj)a3HOM AByxpeJieflHOM HcnojiHeHHH Ha oneparaBHOM ne¬ 
peMeHHOM TOKe. 


§ 18. 3auiMTa hmhmm aneiaponepeflaNM c OTBeïBneHMJiMM, 
6e3 BbiKmoNaieneK Ha cropoHe Bbicuiero 
HanpsDKeHMB 

B HacTonmee BpeMH uinpOKO npHMeHHeTcn BKJUoueHue 
TpaHC(})opMaTOpoB noHHJKaiomHx noACTaHUHH k jihhhhm ajieKTpone- 
pe^anu Hanpn>KeHHeM 110—500 kô 6e3 BbiKJUOuaTeJieft Ha CTOpOHe 
Bbicuiero HanpîDKeHHH. 

PacnpocTpaHeHbi cxeMbi BKJHoueHHH TpaHC(})opMaTOpOB ôjiokom 
c JiHHHefl (pue. 104, a) h OTBeTBJieHHeM ot jihhhh (pue. 104,6). 

B oôeux cxeMax BbiKJUouaTejm Ha CTOpOHe Bbicuiero HanpH>Ke- 
HHH TpaHC(j)OpMaTOpOB He yCTaHaBJIHBaiOTCH. 


5-518 
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IlOAOÔHbie exeMbI n03B0JIHI0T 3HaMHTeJIbHO yMeHblUHTb KanHTa- 
JIOBJIO>KeHHH, COKpaTHTb CpOKH CTpOHTeJIbCTBa nOACTaHUHH H yCKO- 
pHTb TeMnbl 3JieKTpH(j)HKaUHH. 

Otk33 ot ycTaHOBKH BbiKJnoqaTeJiefl Ha cTopoHe Bbicmero Ha- 
npH>KeHHH TpaHC(j)opMaTOpOB cyiuecTBeHHO ynpomaeT h yAerneB- 
jineT sKcnjiyaTauHio noACTaHUHH, a b HeKOTOpbix cjiyqaax h noBbi- 
uiaeT Ha^eacHOCTb paôoTbi. 

BMecTe c TeM aojijkhm ôbiTb npeAycMOTpeHbi AonojiHHTejibHbie 
MeponpHHTHH, oôecneHHBaiomHe OTKJHOHeHHe jihhhh 3amHTofl c nn- 

Taiomero KOHua (npH OTcyT- 
ctbhh BbiKJnoqaTeJieft Ha cto- 
poHe Bbicmero HanpHJKeHHH 
TpaHC(j)OpMaTOpoB) b cJiynae 
noBpe>KAeHHH TpaHC(})opMa- 
TOpOB. 

J\jlH OTKJIIOHeHHH noBpe>K- 
AeHHoro TpaHC(j)OpMaTopa b 
3tom cjiynae npHMeHHiOTCH 
cJieAyiomne cnocoôbi: 

HcnoJib30BaHHe 3amHT nn- 
Taiomnx jihhhh ajih (jmKcamiH 
H OTKJIIOHeHHH nOBpe>KACHHH 
b TpaHC(j)OpMaTOpe; 

Hcnojib30BaflHe 3aiUHT 
TpaHC(})opMaTopa jijih otkjiio- 
neHHH BbiKJHonaTejieH nHTaio- 
mnx jihhhh. 3to ocyiuecTB- 
jineTCH nyTeM nepejjaHH ot- 
KJHonaioiuero HMnyjibca ot 
3amHT noBpeJK^eHHoro TpaHc- 
(j)opMaTOpa Ha OTKJHoneHHe 
jiHHeÜHbix BbiKJiioqaTejieH; 

Ha CTopoHe Bbicmero HanpH>KeHHH TpaHC(j)OpMaTopoB ycTaHaB- 
jiHBaiOTCH cneuHaJibHbie annapaTbi — KopoTK03aMbiKaTejiH, kOTOpbie 
npH cpaôaTbiBaHHH 3amnT noBpeJKACHHoro TpaHC(j)opMaTOpa bkjho- 
H3IOTCH, HeM BbI3bIBaeTCH HCKyCCTBeHHOe KOpOTKOe 3aMbIKaHHe Ha 
BbiBo^ax Bbicmero HanpHaceHHH TpaHC(j)opMaTOpa. npH B03HHKH0Be- 
HHH TaKOrO KOpOTKOrO 3aMbIKaHHH CpaÔOTaiOT 3aiHHTbI, yCTaHOB- 
jieHHbie Ha nHTaiomeH jihhhh, h noAeftcTByiOT Ha OTKJiioHeHHe Bbi- 
KjnoHaTeJieft. 

HaHÔOJiee npOCTblM H 3K0H0MHHHbIM BapHaHTOM 3aiUHTbI TpaHC- 
(})OpMaTOpOB HBJIHeTCH HCn0JIb30BaHHe 3aiHHT nHTaiOIUeH JIHHHH. 

npH 3T0M eCJIH HyBCTBHTeJIbHOCTb 3aiUHT JIHHHH He^OCTaTOHHa 
h npH noBpe^AeHHH b oÔMOTKax TpaHC(j)OpMaTopa h Ha ero bmbo- 
Aax HH3mero HanpajKeHHH K03(j)(j)HUHeHT qyBCTBHTeJibHoc™ He 
MeHbme 1,5, h ecjiH noBpe>KAeHHH Ha BbiBOAax Bbicmero Hanpa>Ke- 
HHH TpaHC(j)OpMaTOpa OTKJHOHaiOTCH ÔblCTpOAeHCTByiOmHMH 3aiHH- 


0-|h3-Q>-CD-(— 

a) 



Phc. 104. CxeMa noAKjnoMeHHH TpaHC- 
(})0pMaT0p0B noHHîKaioinHx noACTaHUHft 
k jihhhhm sjieKTponepeAan 6e3 bhkjiio- 
Maiejieft Ha CTopoHe Bbicmero Hanpa- 
>KeHHH: 

a — 6jiok jihhhh — TpaHc4)opMaTop; 6 — jih- 

HHH C OTBeTBJieHHeM 
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Ta mh nHTajomeft jihhhh c K03(]3(]3HUHeHT0M Ha,ae>KHOCTH 1,5—2, to 
H a caMOM TpaHC^opMaTOpe 3amHTbi co CTOpOHbi Bbicuiero Hanpn- 
H<eHHH He ycTaHaBjiHBaiOTCH. Cjie/iOBaTejibHO, b 3 tom cjiynae He 
TpeôyeTCH yeraHaBjiHBaTb h TpaHC(j>opMaTopbi TOKa, hto npe^CTaB- 
jineT AonojiHHTeJibHyio skohomhio. 

HainpHMep, b -cxeiMe 'Ha pnc. 104, a \hjih 3aui)HTbi TpaHccJiopiMaTO- 
pa MOH<eT ôbiTb Hcnojib30BaHa ÆByxcTyneHnaTan MaKCHMaJibHan 
TOKOBan 3aiuHTa nHTaioiueH jihhhh, cocTonman H3 OTceuKH 6e3 Bbi- 
JXepTKKH BpeMeHH H BTOpOH (pe3epBHOH) CTyneHH B BHJie MaKCH- 
MaJIbHOH TOKOBOH 3aiUHTbI C BbIÆep)KKOH BpeMeHH. üpH 3TOM OT- 
ceHKa, Kax paccMOTpeHO Bbirne, OTCTpoeHHan no TOKy cpaôaTbiBaHHH 
OT KOpOTKHX 3aMbIKaHHH Ha CTOpOHe HH3UierO HanpHH<eHHH TpaHC- 
4)0pMaT0pa, oôecneHHBaeT SbiCTpo/ieHCTByiomyK) 3aiuHTy npn no- 
BpeH^^eHHHx Ha BbiBO/jax Bbicuiero Hanpn>KeHHH h b nacra oômotkh 
TpaHC<J)opMaTopa. 

KopOTKHe 3aMbIKaHHH B OCTaJIbHOH naCTH OÔMOTKH TpaHC^Op- 
MaTOpa h Ha CTOpOHe HH3iuero Hanpn>KeHHH ôyjxyr orajiionaracfl 
BTOpoft CTyneHbio MaKCHMajibHoft tokoboh 3aiUHTbi, tok cpaôarai- 
BaHHH KOTOpOH £OJI>KeH ÔbITb OTCTpOeH OT MaKCHMaJIbHOrO TOKa 
Harpy3KH h corjiacoBaH no nyBCTBHTeJibHOcra c 3amHTofi, ycTaHOB- 
jieHHOH Ha CTOpOHe HH3iuero HanpH>KeHHH TpaHC^opMaTopa. 

Ta30BaH aaïUHTa TpaiHücJiopMaTopa ib 3tom oiynae BKjnonae'TCH 

c AeflcTBHeM Ha cnrHaji. 

PaCCMOTpeHHblH npOCTOH H 3K0H0MHHHbIH CnOCOÔ BbinOJIHeHHH 
3aiUHTbI TpaHC^opMaTopa MO>KeT npHMeHHTbCH TJiaBHblM 0Ôpa30M 
Ha JIHHHHX CpaBHHTeJIbHO HeÔOJIbUIOH ÆJIHHbl npH MaJIblX TOKaX 
Harpy3KH. B 3thx cjiynanx y/iaeTCH BbinojiHHTb 3aujHTy ÆoeraTon- 
HOH HyBCTBHTeJIbHOCTH. 

B tom icjiynae, ecjin 3 a mura, ycTaiHOBJieHHbie Ha TiHTaiomeM 
KOHUe JIHHHH, He OÔeCneHHBaiOT HeOÔXO/lHMOH HyBCTBHTeJIbHOCTH 
npH KOpOTKHX 3aMbIKaHHHX Ha CTOpOHe HH3UierO HanpHH<eHH5I 
TpaHC^opMaTopa, npHMeHHeTCH BTopoft cnocoô— nepejiana otkjiio- 
naiomero HMnyjibca ot 3aiuHT TpaHC^opMaTopa Ha OTKjnoneHne 
BbiKjnouaTeJiefl nHTaioiUHX jihhhh. 

B 3tom cjiynae Ha TpaHC^opMaTOpe ycTaHaBJWBaioTCH cooTBeT- 
CTByiomHe 3amHTbi (ra30Ban, /iH({)(})epeHUHaJibHaH hjih TOKOBan ot- 
ceuKa h MaKCHMajibHan TOKOBan 3amHTa). 

npH 3TOM CO CTOpOHbl BbICUierO HanpH>KeHHH, KaK npaBHJIO, 
ycTaHaBjiHBaiOTCH TpaHccJiopMaTOpbi TOKa. 

npn noBpe>K,aeHHH TpaHC^opMaTopa ero 3amHTbi P3 cpaôarai- 
BaiOT h nepejiaiOT HMnyjibc Ha OTKjnoneHHe BbiKjnonaTeJin Ha nn- 
TaiomeM KOHUe jihhhh (pnc. 105). 

3amHTa TpaHC^opMaTopa P3 ÆeftcTByeT OÆHOBpeMeHHO h Ha 

OTKjnoueHHe BbiKjnonaTeJin co CTOpOHbl HH3iuero Hanpn>KeHHfl 
TpaHC^opMaTopa, t. e. co CTOpOHbl Harpy3KH. 3to jjeJiaeTCH juin 
Toro, HTOÔbi npH noBpe^eHHH TpaHC^opMaTopa oTcoejiHHHTb ero 
ot uihh HH3iuero Hanpn>KeHHH, a Ha hhx noAara Hanpn>KeHHe ot 
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pe 3 epBHoro HCTOHHHKa nHTaHHH, HanpHMep nyTeM paôoTbi ABP. 

riepeAana oTKjnonaiomero HMnyjibca ot pejie 3amHTbi TpaHccJiop- 
MaTopa P3 k peJie 3amHTbi PF! BbiKJHonaTejin jihhhh npoH3BOAHTCH 
no cneunaJibHbiM coeAHHHTejibHbiM npOBOAaM C/7, KOTopbie aoji>k- 
hm ôbiTb npojio>KeHbi ot noACTaHUHH 6e3 BbiKJHonaTejin ao nHTaio- 



Phc. 105. 3amma TpaHctfropMaiopa, BKJHoqeHHoro 
6e3 BHKjnowaTejiH Ha ciopoHe Bucmero HanoHXceHHH 
no cxeMe ôjiok jihhhh —> TpaHC^opMaTOp, c noMombio 
nepe^aHH oTKJiiowaiomero HMnyjibca Ha BHKJnoHaTejib 
nmaiomero KOHua jihhhh 


flodcmaHu,ufi Se3 

nu mata ma fi nodcmaHU,u.ft BbtKjiwyame/iR 



Phc. 106. ynpomeHHan cxeMa nepeAann oTKjnoHaiomero HMnyjibca h koh- 
TpOJIH COeAHHHTeJIbHblX npOBOAOB 

mefi noACTaHUHH. B KanecTBe coeAHHHTejibHbix npoBOAOB oôhhho 
M cnojib3yiOTCH mmibi KOHTpojibHoro hjih TeJiecj)OHHoro KaôeJin. 

riOBpe^AeHHe COeAHHHTeJIbHblX npOBOAOB (OÔpbIB hœji h KopoT- 
KHe 3aMbIKaHHH Me^Ay HHMH HJIH Ha 3eMJIK)) UOÏKeT ÔbITb npHHHHOH 
JIOHŒOTO OTKJIIOHeHHH npH OTCyTCTBHH nOBpe>KACHHH HJIH OTKa3a 
b OTKJUoneHHH BbiKJiioHaTeJiH npH noBpe>KAeHHH TpaHC^opMaTOpa. 
Tax KaK oôecnenHTb Bbicoxyio HaAeatHOCTb coeAHHHTeJibHbix npoBO- 
AOB He BcerAa yAaeTCH, to HeoôxoAHMO HMeTb nocTOHHHbifi koh- 
TpOJIb 3a HX HCIIpaBHOCTbK). 

ynpoiAeHHan cxeMa oahoto H 3 BapnaHTOB kohtpojih npHBeAeHa 
Ha pHC. 106. 
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OTKJiroqaiomHft CHrHaji k coeuHHHTejibHHM npoBOAaM C/7 nou- 
boahtch ot HCTO'iHHKa nocTOHHHoro TOKa —U nepe3 3aMHKaK)lUHe 
KOHTaKTbi pejie P3 3aiunTbi TpaHC<})opMaTopa Ha noacraHUHH 6e3 
BMKJiioHaTejiH. HopMaJibHO OTKJHonaiomaHCH uenb pa30MKHyTa Ha 

3THX KOHTaKTaX H 33MKHyTa Uenb KOHTpOJIH Hepe3 pa3MbIKaK)mHe 

KOHTaKTbi pejie P3. riHTaHHe uenu kohtpojih npoH3BouHTCH ot 
HCTOHHHK a inepeMôHWoro Hainpa>KeHHH ~(/ uepea TpaiHc^apiMaTOp 
T. npn aeôcTBHH 3amHT TpaHCtfiopMaTopa pejie 3amHTbi P3 nepe- 

KJIKDHaeT CBOH KOHTaKTbl, pa3MblKaH UenH KOHTpOJIH H 3aMHKaH 
uenb oTKJHOHaiomero npoMeJKyTOHHoro pejie PII, ycTâHOBjieHHoro 
Ha nHTaroiueft noacTaHUHH. 

KOHTpOJIb HCnpaBHOCTH COeÆHHHTeJIbHblX npOBOUOB OCymeCTB- 

jiHeTCH c noMombio aByxoÔMOTOHHoro nojiHpH30BaHHoro pejie PK, 
oÔMOTKa 1 KOToporo BKJHoneHa nepe3 BbinpaMHTeJib Bu a oômot- 
Ka 2 — nepe3 BbinpHMHTeJib B 2 . 

B HopMajibHOM pe*HMe uenb kohtpojih 33MKHyTa KOHTaKTaMH 
pejie P3 h no oômotkc 1 npoxouHT BunpnMJieHHbiô tok ot Bbinpa- 
MHTeJiH B\. llpn 3 tom HKopb pejie PK nouTHHyT, a ero koht3kt b 
cnrHajibHOH uenH p330MKHyT. 

ripn oôpbiBe ouHoro H3 coeuHHHTejibHbix npoBOuoB hjih npn 3a- 
MblKâHHH npOBOUOB MOKfly COÔOH TOK B OÔMOTKe / Hcne3aeT, pejie 
PK 3 aMUKaeT koht3kt h nouaeT cnniaji. 

KOHTpOJIb COCTOHHHH H30JIHUHH COeUUHHTeJIbHblX npOBOflOB OT¬ 
HOCHTejIbHO 3CMJIH OCymeCTBJIHeTCH OÔMOTKOH 2 peJie PK, KOTOpan 
npn xopomeft h30jihuhh He oÔTeKaeTca tokom. llpn chhjkchhh co- 

npOTHBJieH'HH H30JIHUHH OÆHOrO H3 COeÆHHHTejIBHblX HpOBOAOB OT¬ 
HOCHTejIbHO 3eMJiH no oÔMOTKe 2 pejie PK ôyueT npoTeKaTb tok ot 
B binpHMHTejiH B 2 . npn stom HKopb peJie PK OTnauaeT, TaK Kan 
oÔMOTKa 2 BKJironeHa BcrpenHO c oômotkoh /, h peJie TaKJKe 3aMM- 
KaeT KGHraiKT h nouaeT cHimaji. KoHiaeHcaTopu Ci paaaejiaioT uenn 
nepeMQHHoro h nocTOHHHoro TOKa, a KotHWGHicaTOpbi C 2 crjiaatHBaioT 
4>OpMy KpHBOH TOKa. 

PaccMaTpHBaeMan cxeMa kohtpojih h aHaJiorHHHbie en pearH- 
pyiOT Ha CHHHieHHe COnpOTHBJieHHH H30JIHUHH Mencuy npOBOUaMH 
H npOBOilOB OTHOCHTejIbHO 3eMJIH RO HCCKOJIbKHX UeCHTKOB KHJIOOM. 
npH'MeneHHe coenHHHTejiMibix npoBOAOB RJin nepe^anH otkjiio- 
qaioiuero wMnyjibca orpaHHHHBaerca paiocToaiHHeM b HôQKOJibKo 
khjiom errpOB, TaK KaK mpu ôojibLuoft .zyiHBe Kaôejia, jkhjih koto- 
poro Hcnojib3yK)Tca b KanecrBe eoenMHHTejiBHbix npoBO^OB, yaejiu- 
MeiiHe ero eMMOCTH pe3KO CHHJKaeT nyBCTBHTejibHOCTb cxbmh koht¬ 
pojih. 

Æoctohhctbom cnocoôa OTKJHoneHHfl noBpewueHHoro TpaHC(J)op- 
MaTopa nepeuanefl OTKJnonaiomero HMnyjibca c noMoutbio coean- 
HHTeJibHMX npoBoaoB aBJiaeTCH ero ôucTpoueftcTBHe. K HeaocTaT- 
KaM cjieayeT othccth B03M0HCH0CTb OTKa3a b OTKJironeHHH npn 06- 
puBe coeuHHHTejibHbix npoBouoB, a TaKJKe npn HapymeHHH h30jihuhh 
npOBOAOB OTHOCHTejIbHO 3CMJIH HJIH MeJKUy COÔOH. 
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B Tex cjiynanx, KorAa 3aiUHTbi, ycTaHOBjieHHbie Ha nwTaioiueH 
JIHHHH, He OÔecneHHBaiOT HeOÔXOAHMOH HyBCTBHTeJIbHOCTH K nOBpe- 
^K/jeHHHM 3 a TpaHC^opMaTopoM no^CTaHUHM, a nepeAana otkjiio- 
naiomero HMnyjibca Heuejiecoo6pa3Ha H3-3a HeAOCTaTOHHOH najxeTK- 
HOCTH, CJIO>KHOCTH HJIH AOpOrOBH3HbI, IlpHMeHHeTCH TpeTHH CIIOCOÔ 

OTKjnoneHHH noBpe^eHHH — c noMombio cneimajibHoro annapa- 

Ta — K0p0TK03aMbIKaTeJIH. 

ripn 3tom Ha TpaHc^opMaTope, Kan h b npeAbiAymeM cjiynae, 
ycTaHaBjiHBaïOTCH Bce HeoéxoAHMbie no npaBHJiaM ycTpoficTB ajiex- 



Phc. 107. CxeMa noACTaHUHH 6e3 BbiKJiioqaTejiH Ha dopoHe 
Bbicmero HanpHHteHHH c K0p0TK03aMbiKaTejieM h OTAejiHTejieM 


TpoycTaHOBOK 3amnTbi, a Ha BbiBOAax Bbicmero Hanpn>KeHHH TpaHC- 

4)opMaTopa ycTaHaBJiHBaeTCH KopoTK03aMbiKaTejib K (pnc. 107), 
npeACTaBJiHiomHH coôoh cneunajibHbiH pa3T>eAHHHTejib c aBTOMa- 
THHeCKHM BKJIIOHeHHeM. 

PeJieHHan 3amHTa P3 noBpe>KACHHoro TpaHccJiopMaTopa npH 
cpaôaTbiBaHHH OTKjnonaeT BbiKJnonaTeJib Ha cTopoHe HH3inero Ha- 
npH>K€HHH TpaHc^opMaTopa h noAaeT HMnyjibC Ha BKjnoneHHe ko- 
p0TK03aMbiKaTe«/iH K, BKjnoneHHe KOTOporo ocymecTBjineTCH c no- 
Mombio cneunajibHoro npnBOAa (rana IIHIK). KopoTK03aMbiKaTejib 
npn BKJiioneHHH C03AaeT Ha BbiBOAax Bbicmero Hahpn>KeHHH TpaHC- 
4)opMaTopa HCKyccTBeHHoe KopoTKoe 3aMbiKaHne. Ha sto KopoTKoe 
3aMbiKaHne pearnpyiOT 3amHTbi, ycTaHOBjieHHbie no KOHuaM nnTaio- 
iuen jihhhh, h OTKjnonaiOT cboh BbiKjnonaTeJiH. 

B ceTHX 110 K6 h Bbime, paôoTaioiUHX c 3a3eMJieHHOH HyjieBOH 
TOHKOH, npHMeHHIOTCH OÔblHHO OAHOnOJIIOCHbie K0p0TK03aMbIKaTeJIH, 
co3AaioiUHe OAHo4)a3Hoe KopoTKoe 3aMbiKaHHe. 3 to AeJiaeTCH no- 
TOMy, hto OAHo4)a3Hoe KopoTKoe 3aMbiKaHHe MeHee onacHo juin 
SHeprocHCTeMbi, neu ueiKjiydpa30Boe. B ceTHX, paôoTaiomnx c «e3a- 
3eMjieHHoft ,HeHTpaJibK), npHMeHHIOTCH AByxc{)a3Hbie hjih Tpexcj)a3- 
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Hbie KOpOTK03aMbIKaTeJIH, C nOMOIUbK) KOTOpblX C03AaK)TCH HCKyC- 
cTBeHHbie Me>KAycj)a3Hbie KopoTKne 3aMbiKaHHH. TaK KaK kopotko- 
3aMbiKaTeJib HMeeT cneunaJibHbiH MexaHH3M TOJibKO jxjik ero 
BKJHOHeHHH, OTKJIIOHeHHe K0p0TK03aMbIKaTeJIH OCymeCTBJIHeTCH 
nepcoHajiOM BpyqHyio. 

CjieAOBaTejibHO, noxa BKJiiOHeH KopoTK03aMbiKaTejib, Hejib3H 
BKJiioqaTb jihhhk), KOTOpan nHTaeT Tax^e jx pyrne nOACTaHUHH, 
qacTb H3 KOTOpbix MO^eT ôbiTb BKjiioqeHa ,Ha 3Ty jihhhio 6e3 Bbi- 
KJiiOHaTejieH Ha cTopOHe Bbicmero Hanpn>KeHHH. 

Æjih ycTpaHeHHH paccMaTpHBaeMoro HeAOCTaTKa b cxeMe npe- 
AycMOTpeH /ipyroH KOMMyTanHOHHbiH annapaT — OTAejiHTejib O. 

OTAejiiHTejib npe^CTaBJiHeT coôoh TpexnojiiocHbiH pa3i>eAHHHTejib 
JXJIK Hapy>KHOH yCTa,HOBKH C aBTOMaTPÏHeCKHM OTKJIIOHeHHeM. OT^e- 
jiHTejib HOpMajibHO BKJHoneH, ero OTKJHonaiomHe iipynumbi 3 aBe- 
AeHbl H yAep>KKBaK)TCH B TaKOM nOJIOH<eHHH CBOHM npHBOAOM 

(THna llino). 

riocjie BKJIIOHeHHH K0p0TK03aMbIKaTeJIH K 'H OTKJIIOHeHHH JIHHHIH 
BbiKjnonaTejiHMH c nHTaiomHX ctopoh, OT^eJiHTejib noBpe>KAeHHoro 
TpaHC(J)opMaTopa T OTKJHonaeTCH, OTcoeAH-HHH TpaHcc^opMaTop h 
K0p0TK03aMbIKaTe«JIb OT «JIHHHH. IloCJie 3TOH) JIHHHH MO>KCT ÔbITb 
BKjnoneHa BHOBb ycTpoficTBOM AriB, ôjiaroAapn qeMy Ha Hee ôyAeT 
no^aHO iHanpHHceHHe ih BOccraHOBjieHO niHTaHne ocTajibHbix noA- 
CTaHiïHH, t. e. ycTpaHeH paccMOTpeHHbift Bbirne He^ocTaTOK. 

He^ocxaTKOM cxeMbi, npHBeAeHHofi Ha pnc. 107, HBJineTCH to, 
HTO npH yCTOHHirfBOM nOBpe>KA£HiHH Ha JIHHHH ÜOACTaHUHH, HOAKJHO- 
HeHHan k Heü, ocTaeTcn 6e3 HanpHHteHHH Ha Bce BpeMH, noxa jihhhh 
He ôyjxej HcnpaBJieHa h BKJHoneHa. AHaJiorHHHoe nojioateHHe B03- 
HHKaeT h npn otkjhohchhh jihhhh juin njiaHOBbix peMOHTOB. 3tot 
He^ocTaTOK ycTpaHHeTCH npHMeHeHHeM cxeMbi, H3o6pa>KeHHOH Ha 
pnc. 108. 

B cxeMe Ha pnc. 108, b OTJiHHHe ot cxeMbi Ha pnc. 107, ycTaHaB- 
JiHBaiOTCH /jonojiHHTeJibHo: jx Ba OTAeJiHTejin — 10, 20, TpaHC(j)opMa- 
Top HanpH>KeHHH TH , ABa KOMnjieKTa TpaHC(})opMaTopoB TOKa ITT , 
2TT c HanpaBJieHHbiMH 3aiUHTaMH 1P3 h 2P3 . BbiKJHonaTeJiH IB 
H 2B nHTaioiueft jihhhh HMeiOT 3aiUHTbi h AByxxpaTHbie AFÏB. 

ÛTKJiiOHeHHe noBpe^eHHH b TpaHC(j)opMaTope T npoHexoAHT 
Tax Hce, KaK 3to paiccMorpeHO jxji h cxeMbi pnc. 107. 

ripn noBpe^eHHH Ha jihhhh, HanpHMep b Tonne K3, 3aiuHTa h 
aBTOMaTHKa AeHCTByiOT CJieAyiOIUHM OÔpa30M. OTKJIIOHaiOTCH Bbl- 
KJHonaTejiH IB h 2B h ot AÜB BKJHonaiOTCH BHOBb. Ecjih noBpe>K- 
AeHne ôbiJio HeycTOHHHBbiM, to nocjie AÜB jihhhh ocTaeTcn b pa- 
OoTe h Ha noACTaHUHH BOCCTaHaBJiHBaeTCH HanpnxKeHHe. 

npH yCTOHHHBOM nOBpe)KA£HHH Ha JIHHHH nepBblH UHKJI AÜB 
OyAeT HeycneniHbiM, OAHaKO 3 a BpeMH, noxa jihhhh ôyjxer bkjiio- 
^eHa, MaKCHMajibHan HanpaBJieHHan 3aiUHTa 2P3 Ha noACTaHUHH 
c TpaHc^opMarapoM T onpeAeJiHT HanpaBJieHHe, b kotopom Haxo- 
Ahtch noBpeH<AeHHbift ynacTOK jihhhh, h oôecneHHT OTKjHoneHHe 
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OTAejiHTejiH 20 b ôecTOKOByio nay3y nocjie Broporo OTKJHoneHHH 
JIHHHH. 

riofcJie 3T0T0 BTOpblM UHKJIOM AFIB BKJIIOHaiOTCH BblKJIIOTaTeJIH 
IB h 2B. BbiKJiioHaTeJib 2B BKJiiOHaeTCH Ha KOpOTKoe 3 aMbiKaHHe 
H nOSTOMy BHOBb OTKJIIOHaeTCH. BbIKJIIOHaTeJIb IB BO'CCTaHaBJIHBaeT 
nnTaHHe noACTaHUHH. 

TaKHM oôpa30M b pe3yjibTaTe coBMecTHoro achctbhh 3amHTbi h 
aBTOMaTHKH éyAeT BOccTaHOBJieHO nnTaHHe TpaHccJiopMaTopa T ot 



Phc. 108. CxeMa noACTaHUHH 6e3 BHKJiiowaTejiH Ha dopoHe 
BMcmero HanpjnKeHHH c KopoTK03aMUKaiejieM h OTAejiHTe- 
jihmh ajih BHAejieHHH noBpextAeHHoro ywacTKa jihhhh 


noACTaHUHH A, a noBpe>KAeHHbiH vnacTOK jihhhh ôyAeT BbiBeAeH H3 
paôoTbi. 

OTKJIIOHeHHe OTAeJIHTeJIH, KOTOpblH He paCCHHTaH Ha OTKJIIOHe- 
HHe TOKa KOpOTKOrO 3aMbIKaHHH, AOJI 2 KHO npOH3BOAHTbCH TOJIbKO 
nOCJie Toro, KaK OTKJIIOHHJIHCb BbIKJIIOHaTeJIH Ha OÔOHX KOHUaX nH- 
Taiomeft jihhhh, t. e. b ôecTOKOByio nay3y. 3ia nocJieAOBaTeJibHocTb 
oôecneHHBaeTCH npHMeHeHHeM cneunaJibHbix cxeM aBTOMaTHKH. 

rioCKOJIbKy ÔOJIbHIHHCTBO nOACTaHUHH, ÜOAKJIIOHeHHblX 6e3 Bbl- 
KJHOHaTeJieft Ha CTopoHe Bbicmero Hanpn^eHHH, He hmciot axxy- 
MyjiHTOpHbix ôaTapefi, to Tanne cxeMbi oômhho BbinojiHHioTCH Ha 
onepaTHBHOM nepeMeHHOM TOKe. 

Hanôojiee npocTO OTKJHoneHHe OTAeJIHTeJIH ocymecTBJiHeTcn 
nocjie BKJHoneHHH KopoTK03aMbiKaTejiH c noMombio cneunajibHoro 
ÔJiOKnpyioiHero pejie OTAeJIHTeJIH (BPO), BCTpoeHHoro b npnBOA 

OTAeJIHTeJIH. 

OÔMOTKa pejie BPO noAKJHoneHa k TpaHC(j)opMaTOpy Toxa TT» 
ycTaHOBJieHHOMy b uénn KopoTK 03 aMbiKaTejin (pnc. 109), a ncnoji- 
HHTejibHbift MexaHH3M peJie AeftcTByeT Ha ocBo6o>XAeHHe 3amejiKH 
npHBOAa OTAeJIHTeJIH. 
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y cTpoôcTBo pejie BPO noKa3aHo Ha pnc. 110. ripn BKJHoneHHH 

npHBO/ia oTAeJiHTejiH pbmaroM Ha Bajiy npHBOAa OKHMaeTCH ot- 
KjnonaiomaH npyjKHHa 1 pejie, h b TaKOM coctohhhh 3annpaeTCH 
CHCTeMOH jiOMaiomnxcH punaroB 3, 4, 5, KOTopbie Ha>KHMaiOT Ha 
pojiHK 2. BHyTpn nycTOTejioro cepAenHHKa 16 noMemaeTCH npy>KH- 
Ha 15, ynnpaiomaHCH b CTon 12. Ctoii KpenHTCH k rnjib3e 10, ynpen- 
jieHHoft b onpaBe 19. OnpaBa KpenHTCH k nojiKe npHBOAa 17 OTAe- 


JIHTeJIH. 

B HHJKHeft HaCTH CepAGHHHKa HMeeTCH 
najieu 8, 9, npoxoAHiUHH nepe3 OTBepCTHe 
b pbinare 20, BpamaiomeMCH Ha och 18. 
rioA AeftcTBneM npyncHHbi 15 h coôctbch- 


fluHun 




Phc. 109. CxeMa 
BKJnoweHHH pejie 
BPO 


Phc. 110. ycTpoflcTBO pe- 
jie BPO 


Horo Beca cepAeHHHKa pbinar 20 CTpeMHTCH noBepHyTbcn npoTHB 
HacoBoft CTpejiKH. STOMy npenHTCTByeT npyxcHHa 6, HaTHHceHHe ko- 
Topoft peryjiHpyeTCH bhhtom 7. Ilpn stom cepAenHHK HaxoAHTCH b 
paBHOBecHH noA AeftcTBHeM npyncHH 6, 15 h cBoero Beca b noKa3aH- 
hom Ha pHcyHKe nojiOHteHHH. 

riocJie BKjno^eHHH KopoTK03aMbiKaTeJiH 3aiUHTOH noBpen<AeHHO- 
ro TpaHC^opMaTopa, nepe3 Hero ôyAeT npoxoAHTb tok Kop.OTKoro 
3aMbiKaHHH. Tax KaK oÔMOTKa 14 pejie BPO, pacnojicœeHHaH Ha 
Kapxace 13, BKJiioHeHa nepe3 TpaHC(j)opMaTop TOKa, ycTaHOBJieHHbift 
b AenH KopoTK03aMbiKaTeJiH, to nepe3 Hee ÔyAeT npoxoAHTb tok. 
Opn 3 tom cepAeHHHK 16, npHTHrHBancb k CTony 12, c>KHMaeT cboio 
npy>KHHy 15. 

B TaKOM IIOJIOJKeHHH CepAeHHHK OCTaHeTCH AO OTKJIIOHeHHH Bbl- 
KJHoqaTejieft nHTaiomeft jihhhh, nocjie nero BCJieACTBHe HCHe3HO- 
BeHHH TOKa KOpOTKOrO 3aMbIKaHHH CepAeHHHK 16 nOA AeHCTBHeM 
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CBoero Beca h \npy>KHHbi 15 onyoKaeTCH h majibua'MH 8 h 9 ymapneT 
no pbinary 20 c ycHJineM, npeoAOJieBaiomHM ycHJine B03BpaTHoft 
npy>KHHbi 6. Pbinar 20 noBopanHBaeTCH npOTHB nacoBoft erpeJiKH h 
ocBOÔo^AaeT cncTeMy jiOMaiomnxcH pbinaroB 3, 4 , 5 , ,KOTopbie b 
cbok) onepe^b ocBoôoacAaiOT OTiunonaiomyio npyauiHy 1. ripy>KH- 
Ha 1 TOJiKaeT 6oex 11 pejie BBepx, 6oex y/iapneT no 3ameJixe otkjiio- 
naiomero MexaHH3Ma npHBOAa h OTAeJiHTejib om/nonaeTCH. 

npHMeHeHHe cxeMM aBTOMaraKH OTKjnoneHHH OTAejiHTejin c pejie 
BPO He BcerAa AonycTHMO. HanpnMep, npn HaJiHHHH Ha nHTaiomeft 
jihhhh ôbiCTpoAeftcTByioLnHx 3aiUHT juin npaBHJibHoro achctbhh 

aBTOMaTHKH c pejie BPO Tpe- 
ôyeTCH npHMeHeHHe AsyxKpaT- 

Horo AnB, hto He BcerAa uejie- 

COOÔpa3HO. B03M0>KeH. OTK33 
pejie BPO, ecjiH OTKjnoneHHe 
nHTaiomeiï jihhhh nocjie bkjiio- 
neHHH KopoTK 03 aMbiKaTeJiH npo- 
hcxoaht KacxaAHO, t. e. CHanajia 
C OAHOH CTOpOHbl, a nOTOM c Apy- 
roii, npnneM nocjie OTKjnoneHHH 

BbIKJIIOHaTeJIH CO CTOpOHbl MOIU- 
Horo HCTOHHHKa nHTaHHH TOK 
KOpOTKOrO 3aMbIKaHHH, npOTe- 

xaioiAHH nepe3 pejie BPO, chh- 
maercn ao BeJiHHHHbi, MeHbmeft 
Toxa cpaôaTbiBaHHH peJie BPO, 
KOTOpbift cocTaBJineT 500 — 800 a. 

B 3tom cJiynae npHMeHHiOTcn 
cxeMbi aBTOMaTHKH c npeABapn- 
TeJIbHO 3apH>KeHHbIMH KOHAeH- 
caTopaMH. B sthx cxeMax juin OTKjnoneHHH OTAejiHTejia ncnojib3y- 
eTCH SJIÔKTpOMariHHT OTKJÜOHe!HH n , BCTpOCHHblH B npH'BOA OTAejIH- 
TeJiH. 

B KanecTBe HCTOHHHKa oneparaBHoro TOKa HcnoJib 3 yiOTCH npeA- 
BapHTejibHO 3apHH^eHHbie KOHAeHcaTOpbi; 3apHAKa hx ocymecTBJineT- 
C n OT KaKOTO-JIHÔO HCTOHHHKa nOCTOHHHOTO HJIH BbinpHMJieHHOTO 

TOKa, HanpHMep ot 3apHAHoro yerpoftcTBa THna y3-401, paccMOT- 
peHHoro b rjiaBe III. 

HeOÔXOAHMOCTb npHMeHeHHH KOHAeHCaTOpOB, HBJIHIOIUHXCH He- 
3aBHCHMbIM HCTOHHHKOM OnepaTHBHOTO TOKa, OÔyCJIOBJieHa TeM, HTO 
bo BpeMH OTKjnoneHHH OTA^JiHTejiH noACTaHUHH nojiHOCTbio oôec- 
Toneija h Hcnojib30BaTb b xanecTBe hctohhhkob nHTaHHH TpaHC(j)Op- 
MaTOp HanpHHCeHHH HJIH TpaHC4)OpMaTOp COÔCTBeHHblX Hy>KA He 
npeACTaBJIHeTCH B03M0JKHHM. 

Ha pHC. 111 npHBeAeHa OAHa H3 cxeM aBTOMaTHKH c KOHAeHca- 
TOpaMH IC h 2C, npeABapHTejibHO 3apH>xeHHbiMH ot 3apHAHoro ycT- 
poftcTBa THna Y3-401. 





PHC. 111. CxeMa aBTOMaTHKH OT- 
KJHOweHHH OTAeJiHTejiH c npeABapH¬ 
TejibHO 3apHHCeHHbIMH KOHAeHCaTO- 
paMH 
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JXj IH Toro HTOÔbl OTAeJIHTeJIb He OTKJHOHHJICH nOA tokom (npn 
BKJHOHeHHOM- K0p0TK03aMbIKaTeJie) AO OTKJIIOHeHHH BblKJIIOqaTeJieH 

Ha nHTaiomeH jihhhh, b uenb oômotkh pejie P/75 BBeAeH pa3MbiKaio- 
iuhh KOHTaKT TOKOBoro pejie PT , noAKjnoneHHoro k TpaHC(j)opMa- 
Topy TOKa, ycTaHOBJieHHOMy b uenn KopoTK 03 aMbiKaTeJin. KoHTaKT 
pejie PT ôyAeT pa 30 MKHyT ao Tex nop, noxa He ôyjxyT OTKJiioqeHbi 
BMKJiiOHaTeJiH nHTaiomeH jihhhh. 

B uenH oômotkh pejie PTIB ycTaHOBJieH BcnoMoraTeJibHbift koh- 
TaKT BK KopoTK 03 aMbiKaTejiH juin toto, HTOÔbi cpaôaTbiBaHHe peJie 
PI1B h nocJieAyiomee OTKJiioqeHHe OTAeJiHTeJin motjih npoH30HTH 
JIHIHb nOCJie BKJIIOHeHHH K0p0TK03aMbIKaTeJIH. 

riocjie OTKjnoneHHH iiKTaiomeft jihhhh c oôenx ctopoh pejie PT 

3aMKHeT CBOH KOHTaKT, H KOH- 
AeHCaTOp IC, pa3pHAHBHIHCb Ha 
oôMOTKy pejie PTIB, 3acTaBHT 
ero cpaôoTaTb. 3aTeM npn 3a- 
MbiKaHHH KOHTaKTa pejie PTIB 
b uenn pejie PV 3a cneT pa3pn- 
Aa KOHAeHcaTopa 2C cpaôoTaeT 
SJieKTpOMarHHT OTKjnoneHHH 30 
H np0H30HAeT OTKJIIOHeHHe OT- 
AeJiHTeJiH. 

BbinpHMHTeJiH IB h 2B npe- 
AOTBpamaiOT pa3pnA KOHAeHca- 
TOpOB IC h 2C no napajuiejib- 

HbiM uenHM. 

KoiHA^HcaTop 3C h icoinpOTHBJieHHe R n,p eA h a 3ih a toh bi jxjik toto, 
Hnoôbi 'C03AaiBaTb 3a»MeAJiOHne Ha opa'ôaTbi'Ba'HiHe pejie PTIB , koto- 

poe H60ÔX0AHM0 JlJin ,nep0KpblTHH B03M0)KH0H pa3HOBpeMeHIHOCTH 
b 3aMbrKaHHH BcnoMoraTejibHoro KOHTaKTa BK K 0 p 0 TK 03 aiMbi.KaTejiH 
h ero iCHJiOBbix KOHTaKTOB. KaK noKa3biBaeT onbiT 3KcnjiyaTauHH, 
KOHTaKT BK , KaK npaBHJio, 3aMbiKaencn piaiHbme 'CHJiOBbix KOHTaK- 
tqb KopoTKoaaiMbiiKaTejiH (na 0,1 — 0,2 cet c). B TeneHne 9Toro npo- 
MOKyraa BpeMeiHH tok qepe3 ko poTKoaa m bi KaTejib eme He npoTe- 
Kaer, cjieAOBaTejibHio, iKoiHTa,KT pejie PT locraeTCH 3aMKHyTbi-M, h 
ecjiH ne HMeTb 3aMeAJienHH 'Ha ipejie P/75, bo 3 imohûho jiOHŒoe ot- 
Kjumemie OTAeJiHTejiH hoa tokom. 

B cHCTeMe MocaHepro pa3paÔ0TaHa h npHMeHHeTCH cxeMa aBTO- 
MaTHKH OTKJHOHeHHH OTAeJIHTeJIH, nOKa 3 aHHaH Ha pHC. 112. KaK H 
b npeAbiAymeft cxeMe, cpaôaTbreaHHe sjieKTpoMarHHTa OTKJiioqeiHHH 
npoHexoAHT 3a cneT pa3pHAa KOHAeHcaTopa C, KOTopbift BKjnonaeT- 
CH qepe3 BbinpHMHTeJIb 5, KOHTpOJIb OTKJHOHeHHH JIHHHH OCymeCTB- 
AHeTCH TaK)Ke pa 3 MbIKaiOLUHM KOHTaKTOM peJie PT, yCTaHOBJieHHblM 
b nenn Kop otko3 aMbiKaTejiH. BMecro inpoMencyToqiHoro pejre P/75 
b cxeMy BBeAeH 3aMbiKaioiUHH kohtbkt pejie BpeMeHH PB. ripa 3a- 
MbiKaHHH KOHTaKTOB PB h PT KOHAeHcaTOp C pa3pn>KaeTC5i Ha pejie 
Py, 3JieKTpaMarHHT OTKJiioqeHHH 30 h ohh cpa'ôaTbiBaiOT. 



Phc. 112. CxeMa aBTOMaTHKH ot* 
KJiiOHeHHH OTAeJIHTeJIH, pa3paôoTaH- 
Han b MocaHepro 


139 




KoHTaKT PB BbinojiHHeT ABe tpyHKUHH: KOHTpcwmpyeT, ito ko- 
poTK03aMUKaTeJib bkakwch, h co3aaeT BbiAep*Ky BpeMeHH, nepe- 
KpblBaromyiO pa3HOBpeMeHHOCTb 3âMbIKâHHH CHAOBblX H BCIIOMOra- 
TejIbHMX K0HT3KT0B K0p0TK033MbIKaTeAH. 

B KanecTBe peAe PB HcnoAb3yeTca nacoBofi MexaHH3 M h koh- 
TaKTHaa cHCTeMa peAe BpeMeHH cepHH 3B, KOTopue ycTanaBAHBa- 
10TCH B npHBOAe K0p0TK03aMbIKaTeAH H ynpaBAHIOTCH pblHarOM, 
CBH3aHHUM C THrOH BCnOMOraTeJIbHUX KOHTaKTOB K0p0TK03aMbIK3- 
TeJIfl. npH BKAlOHeHHH K0p0TK03aMHKaTeAH 3anyCKaeTCH HaCOBOÜ 
MeX3HH3M, H CnyCTH 0,5 — 1 ce/c 3aMbIKaiOTCH KOHTaKTU peAe PB 
b ueiiH sjieKTpoMarHHTa OTKAioHeHHH OTAeAHTeAH. CxeMa paôoiaeT 
HaAe*Ho, ho TpeôyeT yciaHOBKH AonoAHHTeAbHoro aAeMeHTa (peAe 
BpeMeHH) b npHBOAe KopoTK03aMHKaTeAH. 

Rna. npaBHJibHoro achctbhh 3amHTH h aBTOMaTHKH, yeraHOB- 
AeHHofl Ha nHTaiomeH ahhhh h Ha TpaHctpopMaTope noACTaHiiHH c 
K0p0TK033 M bIK3TeAeM H OTAeAHTeAeM, HeOÔXOAHMO BbinOJIHeHHe 
caeAyiomHx ycAOBHâ: 

1. 3amHTa TpaHC(popMaTopa, AeScTByiomaH Ha BKAioHeHHe ko- 
p0TK033MbIKaTeAH, AOJDKHa ÔbITb HyBCTBHTeJIbHee, HeM 3aui,HTa, 

ycTaHOBJieHHaa Ha nHTaiomHx noACTaHUHHx; npn BunoAHeHHH sto- 
ro ycAOBHH ôyAeT oôecneneHO BKJUoneHHe KopoTK03aMbiKaTeAH npn 
jik>6ckm noBpe»A6HHH TpaH.ccj>op'MaTopa. 

2. CyMMapHOe BpeMH AeHCTBHH 3aiHHT H OTKAIOHeHHH BHKAIOHa- 
TeAefi nHTaiomeH ahhhh aoajkho npeBbiuiaTb BpeMH cpaôaTHBaHHH 
3amHTbi TpaHc4)opMaTopa h MexaHH3Ma npuBOAa KopoTK03aMUKa- 
TeAH. 3 to HeOÔXOAHMO AAH OÔeCneHeHHH BKAIOHeHHH K0p0TK03aMH- 
KaTeAH h nocAeAyiomero OTiKAiaHeHHH otacahtcah b ôecTOKo- 
Byro may3y npn noBpewAeHHH «a cropaHe iBbiauero Ha/nipnweHHH 
TpaiHccpopMaTopa b soee Aeîkn®HH ébicrpoAeô'CTByiomeô 3aumTbi 
AHHHH. 

Tan Kan cyMMapHoe BpeMH achctbhh ôbicTpoAeficTByiomHx 3a- 
ihht nHTaiomeH ahhhh h OTKAioHeHHH ee BbiKAionaTeAeH, Kan npa- 

BHAO, MeHbHie BpeMeHH A6HCTBHH npHBOAB H BKAIOHeHHH KOpOTKO- 

3aMUKaTeAH, to b MocsHepro b KanecTBe BbixoAHoro peAe 3amHTbi 
TpaHC(popMaTopa, AeficTByiomero Ha BKAroneHHe KopoTK03aMbiKa- 
TeAH, npHMeHHeTCH npoMexcyTOHHoe peAe THna PFI-341 co cneun- 
aAbHoâ MexaHHHecKOH 3ameAKon. 

SAeKTpOM3THHT BKAKJHeHHH K0p0TK03aMbIKaTeAfl, ÜHTaiOmHilCH 
OT KOHAÊHCaTOpa, CMOJKeT CpaÔOTaTb H nOCAe OTKAIOHeHHH IIHTaiO- 
meft AHHHH, nOTOMy HTO uenb OT KOHA6HC3TOpa AO SAeKTpOMarHHTa 
ôyAeT 3aMKHyTa npoMeHcyTOHHbiM peAe, hmciolhhm 3ameAKy. 

Bo3BpaT peAe ocymecTBAHeTcn BpyHHyro onepaTHBHbiM nepco- 
H3AOM OAHOBpeMeHHO C OTKAIOHeHHeM K0p0TK03aMHKaTeAH. 

BAaroAapn TaKOMy BunoAHeHHio 3amHTbi yMeHbmaeTCH oômee 
BpeMH, b TeneHHe KOToporo aoajkch npoxoAHTb tok KopoTKoro 3a- 
MbIK3HHH, HTOÔbl OÔeCîieHHTb HaAOKHOe BKAHDHeHHe K0p0TK03aMbI- 

KaTeAH (sto BpeMH ÔyAeT coctaBAHTb 0,08 — 0,1 ce/c). 
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3. BpeMH OTKJIlOHeHHH OTaejIHTeJIH AOJI5KHO ÔbITb MeHbUie Bpe- 
MeHH aeflcTBHH AÜB Ha nHTaiomeô jihhhh. 

H3 paCCMOTpeHHblX CXeM nOflCTaHHHH C KOpOTK03aMbIK3TeJIHMH 
h OTnemTeJiHMH bhjhho, hto 9th cxeMbi MoryT npHMeHHTbCH npax- 
THHeCKH Ha JIHHHHX JHOÔOÜ flJIHHbl H He TpeôyioT CneUHa^bHblX Ka- 
HaJIOB CBH3H. 

OCHOBHOH HeflOCTaTOK npHMeHeHHH K0p0TK03aMbIKaTe.Jieft CO* 
• CTOHT B TOM, HTO OTKJIiOHeHHe nOBpeHCAeHHOrO TpaHC({)OpMaTOpa 
3aMeflJIHeTCH Ha BpeMH, HeOÔXOJWMOe AJIH BKJIIOHeHHH K0p0TK03a- 

MbiKaTejiH (0,4—0,5 ce/c). 

„ ripHMeHeHHe KopoTK03aMbiKaTejia MoweT OKa3aTbca Heuejieco- 
o6pa3HbiM, ecjiH Bbi3biBaeMoe ero BKJiioHeHHeM 3HaHHTeJibHoe noHH- 
HceHHe HanpHweHHH npHBOÆHT K HapymeHHK) paôoTbi noTpeÔHTejieft, 
a TaKxce ecjin b6jih3h pacnojioxeHa MoutHaa y3JiOBan noflCTaHuna, 
TaK KaK yCJIOBHH paÔOTH BbIKJIIOHaTeJieft OCOÔO THHCeJIbl npH ÔJIH3- 
KHX KOpOTKHX 3aMbIK3HHHX. 


§ 19. 3au4MTa TpaHctpopMaTopoB 

Ha3HaHeiHMe h ochobhhc THiibi aamHT 
TpaHC(J)Op'MaTOipOB. B OÔMOTKaX TpaiHC(|K>pMaTOpOB MOryT 
ÔbITb 3a/MbIKaHHH Me*Ay TpCMH H A'ByMH (J)a3a.MH, aa'MblKaHHSl OA'HOH 
hjih A®yx (pa3 Ha 3eMjno, gaiMbiicaHHH Meayiy bhtkhmh oahoh (pa3bi h 
33MbIKaHHH MeJKÆy OÔMOTKaMH BblCUieTO H HH3UierO HanpHHCe- 
HHH. 

MoryT ÔbITb TaKWe 33MbIK3HHfl MeWfly (j)a3aMH H (pa3 Ha 3eMJIK> 
Ha BBOflaX TpaHC(j)OpMaTOpOB, 0UIHH0BK6 H B KaÔeJIHX. KpOMe no- 
BpencjïeHHâ, MoryT npoHcxoflHTb HapymeHHH HopMajibHbix peacHMOB 
paôoTbi TpaHc4>opMaTopoB, KaK-To: npoTeKaHHe nepe3 TpaHcipopMa- 
TOp TOKOB KOpOTKOrO 3aMbIK3HHH npH nOBpeWaeHHH ÆpyTHX CB333H- 
hhx c hhm ajieMeHTOB, neperpy3Ka, BbmejieHHe ra3a H3 Macaa, iiohh- 
aceHHe ypOBHH Macaa h noBbiuieHHe ero TeMnepaTypbi. 

3amHTa TpaHctpopMaTopa ÆoaacHa omnioHHTb TpaHCtpopMaTop 
OT Bcex HCTOHHHKOB nHTaHHH npH erO nOBpeHCAeHHH H OTKJIIOHHTb 
TpaHc4>opMaTop, ecjiH noBpeayieHHe npoH3oftfleT Ha Apyrnx CBH3aH- 
HMX C TpaHC(j)OpMaTOpOM aaeMeHTax. 

3autHTa AOJiwHa AaTb npeaynpeaHTejibHbiH cHraaa aeacypHOMy 
nepcoHajiy npn neperpy3Ke TpaHC(j)opMaTopa, BbiAeaeHHH ra3a H3 
Macaa, noHHaceHHH ypoBHH Macaa h noBbiuieHHH ero TeMnepaTypbi. 
B COOTBeTCTBHH C 3THM npHMeHHKDTCH CJieayiOmHe THnbl 3amHT 
TpaHC^opMaTOpOB: 

M3KCHMaJIbH3H TOKOBaH 3aiH,HTa C BblflepXKOH BpeMeHH RJIH 
3aiU,HTbI OT TOKOB KOpOTKOTO 3aMbIK3HHH, npOTeKaiOmHX Hepe3 
TpaHcipopMaTop npn noBpeayieHHH TpaHC({)opMaTopa h Apyrnx cbh- 
aaHHblX C HHM SaeMeHTOB; 
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TOKOBan OTcenKa MrHOBeHHoro Aeft ctbhh rjix 3 amHTbi TpaHC({)op- 
MaTopa npn noBpe^AeHHHx ero olhhhobkh, bboaob h nacra oômotkh 

CO CTOpOHbl HCTOnHHKa ÜHTaHHH; 

AH4)4 )e P eH1I > HajIbHaH 3amHTa hjih 3amHTbi npn noBpe^eHHHx 

OUIHHOBKH, BBOAOB H OÔMOTOK TpaHC^OpMaTOpa; 

ra30Ban 3aujHTa ajih 3amHTbi npn Bcex noBpejK/ieHHHx BHyTpn 
TpaHC(|)opMaTOpa, conpoBOJK/iaiomHXCH BbmeJieHHeM ra3a, a TaK>Ke 
npn noHHJKeHHH ypoBHH Macjia; 

3amHTa ot neperpy3KH. 

KpoMe Toro, b pn^e cjiynaeB Ha TpaHC(J)opMaTOpax MoryT yera- 
HâBJIHBaTbCH H APyrHe BHÆbl 3amHT. 

MaKCHMajibHan TOKOBan 3amHTa TpaHC(})opMaTopoB, 3aujHTa ot 
neperpy3KH h OTcenna BbinojiHHioTCH aHajiorHHHO paccMOTpeHHbiM 
ÆJin ceTeft BbicoKoro Hanpn^eHHH. OôbinHo MaKCHMajibHan TOKOBan 
3amHTa TpaHofiopMaTOpa BbinojiHneTCH no cxeMe Ha pnc. 84. Macro 
MaKCHMajibHan TOKOBan 3anjHTa BbinoJiHHeTCH c 3aBHCHMOH xapaK- 
TepHcraKOH no cxeMe Ha pnc. 87 h 88, a Taione c ôjiokhpobkoh mh^ 
HHMajibHoro HanpHHceHHH no cxeMe Ha pnc. 90. 

MaKCHMajibHan TOKOBan 3aii*HTa TpexoÔMOTOHHbix TpaHC(|)opMa- 
TOpOB B OTJIHHHe OT 3aiItfïTbI AByXOÔMOTOHHblX TpaHC^OpMaTOpOB He 
MO>KeT 6bira ocymecrajieHa oæhhm KOMnjieKTOM, Tan Kan npn no- 
BpeTK^enuu b CHCTeMe o^Horo Hanpn>KeHHH Heoôxo/uiMo orajiioHHTb 
TOJibKO omy oÔMoray h coxpaiHHTb TipamccJiopMaTOp b paôoTe 
c aeyMH ApyrHMH oÔMoraaMH. lloaTOMy Kamnan oÔMoraa Tpexoô- 
MOTOHHOrO TpaHC(})OpMaTOpa CHaÔHCaeTCH CaMOCTOHTeJIbHblM KOM- 
nJieKTOM MaKCHMaJIbHOH 3amHTbI. 

Tok cpaôaTbiBaHHH MaKCHMaJIbHOH tokoboh 3amnTbi onpe/ie- 
JIHeTCH no Bbipa>KeHHK) (31), B KOTOpOM MaKCHMaJIbHblH TOK 
HarpyaKH / H . M aKc JXOJimeH onpe^eJiHTbcH rjih iHaHÔojiee mmenoro 
pe>KHMa pa^èoTbi kbjkæoh oômotkh TpaHC(|)opMaTopa; HanpHMep, 
OTKJiioneHHe napajuiejibHO paôoTaiomero TpaHC(})opMaTopa, Aencrane 
ABP, no^XBaraiBaiomero Harpy3Ky, Ha pe3epBHbin hjih y ace 3arpy- 
HceHHbin TpaHC({)opMaTop, caM03anycK ajieKTpoABHraTeJien npn boc- 
CTaHOBJieHHH HanpH>KeHHH nocjie OTKjnoneHHH KopoTKoro 3aMHKa- 
HHH H T. n. 

Hanpn>KeHHe cpaôaraiBaHHH pejie MHHHMajibHoro HanpnjKeHHH 
MaKCHMaJIbHOH TOKOBOH 3aiIJHTbI C ÔJIOKHpOBKOH MHHHMaJIbHOTO Ha- 

npHJKeHHH onpe^eJiHeTCH no BbipajKeHHio (33). 

Bbmep>KKa BpeMeHH MaKCHMaJIbHOH tokoboh 3amHTbi TpaHC({)op- 
MaTopa BbiÔHpaeTCH no CTyneHnaTOMy npHHunny no ycjiOBHio cejieK- 
THBHOCTH C 3aiIJHTOH ÆpyTHX SJieMeHTOB. 

Ha TpaHC^opMaTopax MomHOCTbio 560 ma h Bbirne, KOTopbie 
no ycJiOBHHM paôoTbi MoryT neperpyjKaracH, ycTaHaBjiHBaiOT 3a- 
mHTbi ot neperpy3KH. Ha noACTaHUHHx TejieMexaHH3HpoBaHHbix 
hjih c nocTOHHHbiM AexcypHbiM nepcoHajioM 3auuiTa ot neperpy3KH 
AeftcTByeT Ha cnmaji, a Ha HeTejieMexaHH3HpOBaHHbix noACTaHUHHx 
ôe3 nocTOHHHoro £e>KypHoro nepcoHajia — Ha orajnoneHHe TpaHC- 
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4 )opMaTopa hjih nacra ero Harpy3KH. 3 antfrra ot neperpy3KH co- 
ctoht H 3 o^Horo TOKOBoro pejie h pejie BpeMeHH, TaK KaK neperpy3- 
Ka BO BCeX $^3aX npOHCXO^HT OÆHOBpeMeHHO. 

IlocKOJibKy neperpy3Ka mo>kct npOÆOJi>KaTbCH ÆÆHTeJibHoe BpeMH, 
pejie BpeMeHH æojihœo 6bm> TepMHnecxH ycTOHHHBO, ajih nero 
Hcnojib3yeTCH pejie rana 3 B- 133 . 

Tok cpaôaTbiBaHHH 3 amHTbi ot neperpy3KH onpeaejiHiOT no Bbi- 
pa>KeHHio 

,c P =~^k w ( 39 ) 

me k n — Koa 4 )(})HUHeHT HaAearaocra, npHHHMaeMbift paBHbiM 1 , 05 ; 
/hom — HOMHHaJIbHblH TOK TpaHC^OpMaTOpa HJIH OÔMOTKH, eCJIH 
OÔMOTKH HMeiOT pa 3 JIHH,Hbie HOMHHaJIbHbie MOLUHOCTH, 
HanpHMep rjih TpexoÔMOTonHoro TpaHC(})opMaTOpa. 

Bbi^ep>KKa BpeMeHH 3amHTbi ot neperpy3KH BbiÔHpaeTCH ôojibiue 
HaHÔojibiueft BbiAepncKH BpeMeHH jviaKCHMajibHOH tokoboh 3a- 
LUHTbl C TeM, HTOÔbl npH ÆeHCTBHH MaKCHMaJIbHOH 3aiUHTbI Ha OT- 
KJHoneHHe He ômjio cnrHajia neperpy3KH. 

Ecjih MaKCHMaJibHan TOKOBan 3 aujHTa TpaHC^opMaTOpa HMeeT 
Bbi,nep>KKy BpeMeHH ôojiee 1 ceK y to ÆonoJiHHTeJibHO ycTaHaBJiH¬ 
BaeTCH ôbicTpoAeftcTByiomaH 3 aujHTa — AHcJ^epeHimajibHaH 3 amn- 
Ta hjih TOKOBan OTcenna. 

ToKOBan OTcenna 3HanHTejibHO npome ,nH(})(})epeHUHajibHOH 3a “ 
mHTbi h, KaK npaBHJio, ycTaHaBJiHBaeTCH Ha TpaHC(|)opMaTopax He- 
ôojibiuoH moii^hocth (ro 7500 Kea). 

npHHUHn AeHCTBHH TOKOBOH OTCeHKH paCCMOTpeH B § 17 . 

Æh ({) (}) e p eiH ijh a ji biH a h samHTa TpaHcc}) oip'M a t o- 
p o b. ÆH^epeHUHaJihHyio aamHry inpHMeiHHioT b xanecTBe oohobhoh 
3 aiUHTbI TpaH*C({)OpMaTOpOB npiH HOBIpOKAeHHHX OÔMOTOK, Ha BBOftaX 
h oniHHOBKe. Ona ycTaHaBJiHBaeTCH, KaK npaBHJio, >Ha oæhhohho pa- 
ôoTaiomnx Tpa'HC^opMaTopax MomHOCTbio 6300 Kea h Bbiiue h Ha na- 
pajuiejibHO ipaôoTaiomHx Tpa/H<c 4 ), op ,MaTO P ax imo^hoctmo 4000 Kea h 
Bbirne. 

JXjih ocymecTBJieHHH ÆH^epeHimajibHOH 3amHTbi TpaHC^opMa- 
Topbi TOKa 3amHTbi TT\ h TT2 ycTaHaBJiHBaiOT c oôenx ctopoh 3aujH- 
maeMoro TpaHC^opMaTOpa h hx BTOpHHHbie oômotkh coe^HHHioT 
nocjieAOBaTejibHo. riapajuiejibHO k hhm (pnc. 113 ) noAKJHonaeTCH 
TowoBoe pejie T. By/ieiM cnHTaTb, hto rpa»HO(J)opMaTop HMeeT OÆHiHa- 

KOB-œ COejXHHeHHe OiÔMOTOK, K03({)(|)HUHeHT TpamCCjlOpMa'UHH paBHblH 
ejjiHHHue h OAHHaKOBbie TpaeccJiopMaTOpbi Taxa *c oôenx cropoiH. 

Toi\na H3 pHC. 113 , a cjie^yeT, hto npH npoxojKjjeHHH nepe3 TpaHC- 
4>0'pMaTOp TOKa Harpy3KH HJIH TOKa .CKB03H0IX) KOpOTKOrO 3aMbIKaHHH 
tokh /pi h / P 2 mpoxo/iHT b pejie b »nporaBonoJio>KHbix HanpaBJieHHHx, 
noaTOiMy tok b pejie / p b stom cjiynae paBOH paaHocra toikob / p i h 
/ p 2 , KOTopan 6jiH3Ka k Hyjno h paBHa TOKy HeôajiaHca I h q\ 

== ^pl ^p2 Ai6* 
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Æjih Toro htoôm npn 3 Tom 3amHTa He noAeftcTBQBajia, ee tok 
cpaôaTbiBaHHH AOJi>KeH ôbiTb ôojibiue TOKa HeôaJiaHca, t. e. 

^cp = ^h^h6* 

npH KOpOTKOM 3aMbIKaHHH B TpaHC^OpMaTOpe HJIH B JIIOÔOM APY“ 
roM MecTe Me>KAy TpaHC(})opMaTopaMH TOKa 3amHTbi HanpaBJieHHe 
TOKa / 2 , a cjieAOBaiejibHO, h TOKa / p 2 , H3MeHHeTCH Ha npoTHBonojioac- 
Hoe, KaK noKa3aHO Ha pnc. 113,6. llpn stom tokh 7 P i h 7 p2 ôyjxyr 
npoxoAHTb b pejie b oahom h tom ace HanpaBJieHHH h ôyjiyr cyMMH- 
poBaTbCH, t. e. 

^p = ^pl + ^p2- 




PhC. 113. npHHUHn AeÔCTBHH ÆH(})(j)epeHUHaJIbHOH 
3amHTM TçaHC(})opMaTopa: 
a —* TOKOpacnpeAeJieHHe b HopMajibHOM pe)KHMe h npn 
ckbo3hom kopotkom 3aMbiKaHHH; 6 — TOKopacnpeAejie- 
HHe npH KOPOTKOM 33MbIKaHHH B TpaHC(f)OpMaTOpe 


CyMMa TOKOB /pi+/p 2 eCTb He HTO HHOe, KaK nOJIHHÔ TOK KOpOT- 
Koro 3aMbi.KaHHH /«. s, aipoTeKaiomHft ib Mecre kopotkoto aaiMbiKaHHH, 
fle^eHHWH Ha K03({)(j)HU,HeHT TpaHC<j)OpMaUHH TpaHC(j)OpMaTOpOB 
TOKa: 


7 P = /pi + / P 2 = ~+ ~ = 


7k.3 
n T 


B 3T0M cjiyqae tok b pejie OKa3biBaeTcn ôojibiue TOKa cpaôaTbi¬ 
BaHHH, pejie cpaôaTbiBaeT h np0H3B0AHT OTKJUoneHHe TpaHC(|)opMa- 
TOpa. 

YnacTOK, orpaHHqeHHbift TpaHC(|)opMaTopaMH TOKa, Ha3biBaeTcn 
30H0H ACHCTBHH AH(})(|)epeHUHaJIbHOH 3aiIJHTbI. 

Tan KaK AHcJ^cpeHUHajibHaH 3aujHTa HMeeT- orpaHHneHHyio 30Hy 
AeftcTBHH h He AeftcTByeT 3a ee npeAeJiaMH, OHa mojkct BbmojiHHTbcn 
C MTHOBeHHblM ACHCTBHeM, OÔeCneHHBaH npH 3T0M CeAeKTHBHOe OT- 
KAioqeHHe TOJibKo noBpejKAÊHHoro TpaHC(|)opMaTOpa. 
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npH BbinojiHeHHH AH^^epeHunajibHOH 3amHTH TpaHC({)opMaTopa 
Heoôxo/iHMo oôecne^HTb MHHHMajibHoe 3HaqeHHe TOKa HeôaJiaHca 
b pejie npH npoxojK/ieHHH qepe3 TpaHC(})opMaTOp Toxa Harpy3KH h 
OCOÔ eHHO TOKa CKB03H0T0 KOpOTHOTO 38MbIKaHHH. 

BbinojmeHHe stoto ycjiobhh b pnjie cjiyqaeB 3 aTpyAHneTCH H 3 - 3 a 
noBbimeHHoro 3 HaqeHHH TOKa HeôaJiaHca, KOTOpbift oôycJioBJieH 
B AH 4 ) 4 )e P eH W ajI I>HOH 3 amHTe TpaHC(|)OpMaTOpOB CJie^yiOmHMH oc- 
hobhwmh npnqHHaMH: 

HepaBeHCTBOM BTOpHTOblX TOKOB H pa3HOTHIIHOCTbK) TpaHC(j)Op- 
MaTopoB TOKa; 




Phc. 114. CooTHomeHHe btoph^hmx tokob h cxeMbi 
BKJnoqeHHH npoMexcyTO^Hbix aBTaTpaHc4>opMaTOpoB 
Toxa: 

a — 3amnTa He HMeeT aBTOTpaHc4)opMaTopa TOKa; 6 — 3bto- 
TpaHcÿopMaTop TOKa BKJno^eH Kan noBbiuiaioiUHft 


HeOJÏHHaKOBOH CxeMOÔ COeAHHeHHH OÔMOTOK TpaHC(})OpMaTOpa; 

HajumHeM HaMarHH'iHBaiomero TOKa, npOTeKaiomero tojii>ko co 
CTOpOHbl HCTOTOHKOB ÜHTaHHH. 

Hjih CHH*eHHH TOKa HeôaJiaHca b AH(j)<i>epeHUHajibHoft 3aiuHTe 
TpaHC(})opMaTopoB npHHHMaioTCH cneunajibHHe MepH. 

Rjih yMeHbiueHHH TOKa HeôaJiaHca b pejie, oôycjiOBJieHHoro He- 
paBeHCTBOM BTOpHHHblX TOKOB, npOH3BOAHTCH BUpaBHHBBHHB 3THX 
TOKOB BKJlIOHeHHeM CneUHaJIbHblX npOMejKyTOHHblX aBTOTpaHC^Op- 
MaTOpOB TOKa AT, KOTOpbie MOryT BKJIIOHaTbCH KaK CO CTOpOHbl 
OÔMOTKH HH3IIierO HanpHJKeHHH, TaK H CO CTOpOHbl OÔMOTKH Bbicmero 
Hanpa*eHHH. 

PeKOMeHAyeTCH BKÆKwaTb hx co ctopohh Ôojiee moiuhhx TpaHC- 
4>OpMaTOpOB TOKa (pnc. 114 ). 

HeoAHHaKOBoe coeAHHeHHe oômotok TpaHC<J)opMaTopa oôycjioB- 
JiHBaeT ôcwibuiHe tokh .HeôaJiaHca b ip&ne AH(£(J>epeiHUHajibHOH aa- 
lUHTbi TpaHC<J)opMaTopa. Ha pnc. 115 npHBeaeHa cxeMa TpaHC<î>op- 
MaTopa, coeAHHeHHoro co ctopohm Bbicmero HanpaaceHHH b 3Be3Ay, 
a co ctopohh HH3mero — b TpeynwibHHK. Il pHBeAeHHue BeKTopHue 
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AHarpaMMbi tokob b oÔMOTKax TpaHc4)opMaTopa. noKa3biBaioT, hto 
tokh b o6motk3x 3Be3AU / ai » / bi , / ci coBnaAaioT no 4>a3e cooTBeT- 
CTBeHHO c T0K3MH I a , I », h, npoxoAHmHMH no o6motk3M Tpeynwib- 
HHKa, ho He coBnaaaiOT no (j)a3e c tok3Mh, npoxoAnuiHMH nepe3 
BbIBOAbI H3 OÔMOTKH TpeyrOAbHHKa TpaHC<})OpMaTOpa / ae > I scy 



Phc. 115. ToKOpacnpeAejieHHe h BeKTopHbie /uiarpaMMbi tokob b cxe- 
M© AH({)(t)epeHUHajibHOH samnTbi CHJioBoro TpaHc4>opMaTopa c coe/m- 
HeHHeM oômotok no cxeMe 3Be3Æa— TpeyrojibHHK (Y/A— 11) 


I ca . B HauieM npHMepe TpaHC(})opMaTop HMeeT cxeMy coeÆHHeHHH 
3Be3Aa — TpeyrojibHHK h rpyimy 11 (Y /A — 11), inœTOMy tokh 
I aey hc H Ica c^BHHyTbi Ha yroji 30° b CTopoHy onepejKeHHH otho- 
CHTeJIbHO TOKOB I A I, Ib\ H I C \- 

Cjie^OBaTeJibHo, ecjiH He npHHHTb cneuHajibHbix Mep, to b pejie 
AH^^epeHUHaJibHOH 3amHTbi T ôyneT npoxo/iHTb tok HeôajiaHca, 
nponopuHOHajibHHH reoMeTpHnecKoft pa3HOcra tokob: I A \ — / a8 > 
Ibî — I ec » Ici — Ica- 

EcJIH npH nOMOIUH aBTOTpaHC(})OpMaTOpOB BbipaBHHTb BTOpHH- 
Hbie tokh b njienax jmcjicjiepeHUHajibHOH 3amHTbi no BejiHHHHe, KaK 
3 to noKa3aHO «a pHc. 116, to H3-3a cÆBHra no cj)a3e tokob I A \ h 
I aey Ibî h I dcy Ici h I ca Ha yroji 30° b pejie ôy^yr npoTenaTh npn 
HOMHHajibHO/M TOKe Tpanccj)OpMaTOpa tokh iHeôaJianca, npBMepHo 
paBHbie nOJIOBHHe HOMHHaJIbHOrO BTOpHHHOrO TOKa. 
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ripH CKB03H0M KOpOTKOM 33MbIK3HHH 3T0T TOK HeÔaJiaHCa yBe- 
aHHHTCH nponopUHOHajIbHO TOKy KOpOTKOrO 3aMbIKaHHH. Hcho, HTO 
b 3tom cayaae Heab3a ôyaeT BbinoaHHTb flH(|)(J)epeHUHa^bHyio 3a- 
UiHTy HeOÔXOAHMOH HyBCTBHTeabHOCTH. 

rtosTOMy aaa ycTpaHeHHH Tona HeôajiaHca ot yraoBoro CABHra 
BTOpHHHblX TOKOB B AH(})({)epeHHHaabHOfi 3aiUHTe TpaHC(})OpMaTOpa 
coeflHHeHne btophhhmx oômotok TpaHctJiopMaTopoB TOKa Bbinoa- 
HneTca cneunajibHbiM o6pa30M. 

BTOpHHHbie OÔMOTKH TpaHC<J)OpMaTOpOB TOKa • TT\ (pnc. 115), 
yCT3HOBJieHHbIX CO CTOpOHbl OÔMOTKH CHJIOBOrO TpaHCC^OpMaTOpa, 
coejHHeHHOH b 3Be3flyi coeflHHHioTca b tomho TaKoft *e TpeyroJib- 
HHK, KaK H OÔMOTKa HH3UierO HanpîI5KeHHH CHaOBOTO TpaHC^OpMa- 
Topa. 

B pe 3 yjibTaTe 3 Toro BTopHHHbie tokh I ab 2 , Ibc 2 h Ica 2 b Bepx- 
HeM naeae AH({)({)epeHUHaabnoH aaïuHTbi ' 6 ym.yT CABHHyTbi no (Jjæe «a 
yroa 30 ° b cTopoHy onepeweHHH OTHOCHTeabHO nepBHMHbix tokob 
Iai, Ibu Ici oômotkh Bbicinero HanpameHna. 

ripn 3TOM BTOpHHHbie TOKH I AB2, 1 bC 2 H IcA2 OKa3bIBaiOTCa 
cflBHHyTbiMH no <J>a3e Ha TaKofi xe yroa, KaK h nepBHHHbie tokh 
Iae> hé H Ica OÔMOTKH HH3IlierO HanpHWeHHH OTHOCHTeabHO nepBHH- 
HblX TOKOB I Ah hl H Ici . 

CaejoBaTeabHO, tokh I ab2, Ibc2 h Iqa2 6yayT coBnaaaTb no 
4>a3e c TOKa mh I ae> I ec h I ca . 

BTOpHHHbie OÔMOTKH TpaHC({)OpMaTOpOB TOKa TT 2 , yCTaHOBJieH- 
HblX CO CTOpOHH OÔMOTKH CHJIOBOTO TpaHC^OpMaTOpa, COCflHHCHHOH 
b TpeyroJibHHK, coenHHaioTca b tomho TaKyio xe 3Be3ay, KaK h 
oÔMOTKa Bbicuiero HanpaaceHHa cnaoBoro TpaHC<|>opMaTopâ. Bcaea- 
CTBHe 3Toro BTopHMHbie tokh I ae 2 , I ec 2, h I ca 2 ôyayr coBnaaaTb 
no <})a3e C nepBHHHblMH TOKaMH I ae , I sc H Ica- 

B pe3yabTaTe Tanoro coenHHeHHa oômotok TpaHC<})0pMàT0p0B 
TOKa BTopnHHbie tokh I ab2, Ibc2 h Ica2 coBnaaaiOT no (J)a3e co- 
OTBeTCTBeHHO CO BTOpHHHblMH T0K3MH I ae 2, I ec 2 H I ca 2 , ÔJiarO- 
Aapa aeMy ycTpaHaeTca tok HeôaaaHca b peae AH<Jx})epeHiiHaabHOH 

3am,HTbi. 

npn coeaHHeHHH TpaHC(J)opMaTopoB TOKa TTi b TpeyroabHHK 
yBeaHHHBaioTCH b 1,73 (]/ 3 ) pa3a BTopnaHbie tokh b naeae ah(J)- 
ÿepeHnnaabHOH 3amHTbi (/ ab2, Ibc2 h Ica2 ). 3to aoaacHo ôbiTb 
yaTeHO npn Buôope K03<Jxj)HH.HeHTa TpaHC(})opMauHH BcnoMoraTeab- 
Horo aBTOTp3HC(j)OpM3TOpa TOKa. 

npHHUHnHaabHaa TpexaHHeÔHaa cxeMa AHiJxJjepeHHHaabHOH 3 a- 
lUHTbl AByXOÔMOTOHHOrO TpaHC<J)OpMaTOpa C COeAHHeHHeM OÔMOTOK 
3 Be 3 Aa — TpeyroabHHK noKa 3 aH Ha pnc. 116 . 

HaMarHHHHBaiomHH tok TpaHccJjopMaTopa, mpoxoaamHH Bceraa 
CO CTOpOHbl HCTOHHHKa nHTaHHH, B HOpMaabHOM peJKHMe COCTaBaaeT 
npHMepHO 5% HOMHHaabHoro TOKa TpaHc4)opMaTopa h nosTOMy He 
Bbi3biBaeT ocaoacHeHHH, anuib HecKoabKo yBeaHMHBaa tok HeôaaaHca 
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b pejie £H$(j)epeHmia.nbHOft 3amHTbi, nocKOJibKy tok HaMarHHHHBa- 
hhh He KOMneHCHpyeTca TaKHM ace tokom co ctopohh Harpy3K«. 

OflHaKo npH BKjiioHeHHH HeHarpyweHHoro TpaHC(j)opMaTopa non 
HanpaaceHHe hjih BOccraHOBjieHHH HanpaaceHHa nocjie OTKJiioHeHHH 
KOpOTKOrO 3aMHKaHHfl B OÔMOTKe TpaHC<J)OpMaTOpa CO CTOpOHbl 
ÜHTaHHH B03HHK3eT ÔpOCOK HaMaTHHHHBaiOmerO TOKa, BejIHHHHa KO- 



Toporo b nepBbifl mo- 
MeHT BpeMeHH B 5— 
8 pa3 npeBbimaeT homh- 
HaJlbHblH TOK TpaHC(})Op' 
MaTopa. HaMarHHMHBa- 

H3LUHH TOK ÔHCTpO 3aTy- 

xaeT, b TeneHHe 1 ce/c 
OH CHHJKaeTCH npHMepHO 
flO 20% HOMHHaJIbHOrO- 
TOKa TpaHC(})opMaTopa. 

JI.JIH OTCTpoÜKH 3a- 
IUHTbl OT ÔpOCKOB TOKa 
HaMarHHHHBaHHH np«Me- 
hhhdt aieflyromne cno- 
coôbi: BbinojiHeHne 3a- 
mHTbl C BHflepaCKOH Bpe¬ 
MeHH, nepeKpbiBaiome& 
BpeMH ÔpOCKa TOKa Ha¬ 
MarHHHHBaHHH; ycTaHOB- 
Ka TOKa cpaôaTbiBaHH» 
3amHTbi ôojibiue ôpocKa 
HaMarHHHHBaiomero to- 



Phc. 116. CxeMa AH<J><J>epeHUHajn>HOH 3amHTu 
AByxoôMOToiHoro TpaHcÿopMaTopa 


Ka; npHMeHeHHe cneiw- 
ajibHbix pejie c ôbierpo- 
HaCbimaiOmHMHCH TpaH- 
C(J)OpMaTOpaMH H Ap. 

ÜH(})(})epeHUHajibHaH 
3amHTa c BbiaepacKoô 
BpeMeHH b HacTonmee 


BpeMH, KaK npaBHJio, He npHMeHHeTCH, TaK KaK sto yxyauiaeT Kane- 
ctbo 3 amHTM, yBeJiHHHBaa pa 3 Mepbi pa 3 pymeHHH b TpaHctJ/opMa- 


TOpe npH KOpOTKHX 33MbIKaHHHX, H npHBOflHT K yBeJIHHeHHK) Bbl- 
aepaceK BpeMeHH 3amHT b npHMHKaromeH ceTH, BpeMeHa kotophx 
AOJ iacHbi 6wTb corjiacoBaHbi c BpeMeHeM ÆeftcTBHH AH$(J)epeHUHajib- 
HOÔ 3amHTbI TpaHC^OpMaTOpa. 

ÜH$<J)epeHUHajibHaH 3amHTa MraoBeHHoro achctbhh, HMeiomaH 
tok cpaéaTbiBaHHH Ôojibme ôpocKa HaMarHHHHBaiomero TOKa, Ha- 
3MBaeTCH du<p<pepeHU,uaAbHoü oTceHKoü. 

KaK noKa3HBaeT onbiT SKcnjiyaTauHH, ajih Haje*HOft otctpohkh 
ot ôpocKOB HaMarHHHHBaromero TOKa HeoôxoAHMO ycTaHOBHTb tok 
CpaÔaTbIBaHHH 3aUiHTbI paBHblM (3—4) / H0M , npH 9TOM ÔpOCKH Ha- 
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MarHHHHBaiomero TOKa b caMbiïï nepBbin MOMeHT BKJiioqeHHH TpaHC- 
4)opMaTopa MoryT npeBbimaTb tok cpaôaTbiBaHHH 3amHTbi, o/maKo 
3TH TOKH ÔbICTpO 3aTyxaiOT H OTCTpOHKa OT HHX AOCTHraeTCH 3a C^eT 
COÔCTBeHHOrO BpeMeHH AeHCTBHH TOKOBblX H TJiaBHblM oôpa30M npo- 
Me^yTOHHbix pejie. C stoh uejibio npHMeHHiOTCH MeÆJieHHO ÆeHCTBy- 
lomne npoMejKyTOTObie pejie rana PIT-23, Pü-232, HMeiomne BpeMH 
^eftcTBHH 0,05—0,06 ceK. 

ZI,H({)({)epeHUHajibHaH ot- 

ce^Ka ÆOJDKHa ôbiTb TaK>Ke 
OTCTpoeHa ot TOKa Heôa- 
jiaHca npn MaKCHMajibHOM 
TOKe CKB03H0T0 KOpOTKOTO 
3aMbIKaHHH, yCJIOBHe OT- 
ctpohkh ot ôpocKa HaMar- 
HH^HBaiOLuero TOKa oôbrq- 
ho oôecne^HBaeT h BbinoJi- 
HeHHe BTOpOrO yCJIOBHH. 

ZlH({)({)epeHUHajibHaH ot- 
ce^Ka MO^eT ôbiTb npHMe- 
HeHa, ecjiH ee nyBCTBH- 
TeJIbHOCTb npH KOpOTKOM 
3aMbIK3HHH B MHHHMaJIb- 
hom pe>KHMe Ha BBO/iax 
TpaHC(|)OpMaTopa co cropo- 
Hbi Harpy3KH He HH>Ke 2. 

ZlH^^epeHUHaJibHaH 3a- 
mHTa c èbicTpOHacbimaio- 
iuhmich TpaHC(})opMaTopoM (BHT) noKa3aiHa na'pHC. 117. 

ToKOBoe pejie T BKJiioqaeTCH He Henocpe/iCTBeHHO b uenn TpaHC** 
(J)opMaTopoB TOKa, a nepe3 ôbierpOHacbimaiomHHCH TpaHC(|)opMaTop 

BHT. 

BHT paôoTaeT KaK oôbiHHbiH TpaHC(|)opMaTop, ecjiH nepe3 ero 
nepBHHHyio oÔMOTKy npoxo^HT nepeMeHHbiiï tok KopoTKoro 3aMbiKa- 
HHH C CHMMeTpHHHOH <J)OpMOH KpHBOH TOKa, KaJKAblH nepHOÆ KOTO- 
poro COCTOHT H3 nOJIOJKHTeJIbHOTO H OTpHUaTeJIbHOTO nOJiynepHOAOB. 
B 3tom cjiynae MarHHTHbiH noTOK hjih nponopUHOHajibHan eMy 
MarHHTHan HH^yKUHH b cepaeHHHKe BHT mMenneTcn b ôojimhhx 
npe/iejiax, co3AaBan ôojibiuyio 3. a. c. Ha btophhhoh oômotkc BHT 
h AOCTaTOHHbiH rjih paôoTbi pejie TOK. 

Ecjih >Ke qepe3 nepBHHHyio OÔMOTKy BHT nponycTHTb HaMarHH- 
HHBaKDLUHH TOK TpaHC(j)OpMaTOpa, KOTOpblH HMeeT HeCHMMeTpHHHyiO 
4)OpMy KpHBOH, T. e. COCTOHT H3 nOJIOJKHTeJIbHblX (hjih OTpHIjaTeJIb- 
Hbix) nojiynepHO^OB, to MarHHTHbiH noTOK h MarHHTHan HH/iyKUHH 
b cep^eHHHKe BHT ôyjxyj H3MeHHTbcn Ha He3HaHHTejibHyio BejiH- 
HHHy, BO BTOpHHHOH OÔMOTKe ÔyjieT C03:AaBaTbCfl HeÔOJIbUiaH 
3. a. c. h b pejie 6y.neT npoxonHTb tok, HenocTaTOHHbift hjih ero 
paôoTbi. 



Phc. 117. npHHUHnHajibHan cxeMa AH({)({)e- 
peHUHajibHoft 3amHTbi TpaHC(j)opMaTOpa c 
BHT 
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Pejie c ôbicTpoHacbimaiomHMCH TpaHC<j)opMaTopoM b HacTonmee 
BpeMH UIHpOKO npHMeHHeTCH B exeMax AH({)(J)epeHUHaJIbHbIX 3amHT 
TpaHC^opMaTOpOB. Pahhm H3 pacnpocTpaHeHHbix pejie hbjihiotch 
pejie Tnna PHT-562. 

Pejie PHT-562 (pnc. 118) coctoht H3 CMOHTHpoBaHHbix b oômeM 
KOHcyxe ajieKTpoMarHHTHoro TOKOBoro pejie THna 3T-520 h ôbierpo- 
HacbimaiomerocH TpaHC(|)OpMaTOpa BHT. Ha cpejineu CTep>KHe Tpex- 
CTepHCHeBoro MarHHTonpOBO.ua pacnojioaceHbi ,a;H(|)(|)epeHUHajibHaH JX 
h ypaBHHTejibHbie y\ h y 2 oômotkh, a Ha jicbom — BTopHHHan oômot- 

Ka B, k KOTOpofl noAKJiioHeHO pe- 
Jie T . 

ÆncJ^epeHimajibHaH h btophh- 
Han oômotkh oôpa3yiOT paccMOT- 
peHHbift Bbirne ôbicTpoHacbimaio- 
iijhhch TpaHc^opMaTop, a ypaBHH- 
TeJibHbie oômotkh y\ h y 2 npeÆHa- 
3HaHeiIbI HJin BblpaBHHBaHHH BTO- 
pHHHbix tokob b njienax ÆH(|)(|)e- 
peHunaJibHOH 3amHTbi, ÔJiaro/iapH 
qeMy oraa^aeT Heoôxo/iHMOCTb 
npHMeHeHHH cneunajibHbix npOMe- 
HCyTOHHblX aBTOTpaHC({)OpMaTOpOB 

TOKa (pnc. 114,6). 

Bce oômotkh peJie, KpOMe bto- 
pHHHOH, HMeiOT OTIiaHKH flJIH H3Me- 
HeHHH HHCJia BKJIKDHeHHblX BHTKOB, 
a cJieÆOBaTejibHO, h H3MeHeHHH 
ycTaBOK peJie. 

Tok cpaôaTbiBaHHH pejie PHT-562 onpe^eJiHiOT no 4>opMyjie 



Phc. 118. ripHHiiHnHâjibHâH cxe- 
Ma AH({)({)epeHUHajibHOH 3amHTbi c 
pejie PHT-562 rjw ÆByxoÔMO- 
TOHHoro TpaHC(j)opMaTOpa 


/ 


C P~ 



(40) 


i\ne Wx — BKJiio'ieHHoe hhcjio bhtkob ÆtotJxjiepeHUHajibHOH oômotkh; 

60 — HaMarHHHHBaromaH cnjia cpaôaTbiBaHHH pejie PHT-562; 

I C p — tok cpaôaTbiBaHHH pejie PHT-562. 

PaccMOTpeHHan ^HiJxJiepeHHHajibHaH 3àiuHTa c pejie PHT-562 
(pnc. 118), a TaK>Ke 3amHTbi c apyrHMH THnaMH pejie c ôbiCTpOHa- 
CbimaiOIUHMCH TpaHC^IOpMaTOpOM, HMeiOT TOK CpaôaTbiBaHHH B 
2—3 pa3a MeHbuiHH, neM ÆH<})<J)epeHUHajibHaH OTcenK^ - oôecnenH- 

B3IOT, KaK np3BH.no, AOCTaTOHHyiO HyBCTBHTeJIbHOCTf H nOSTOMy 
HBJIHIOTCH OCHOBHblM THnOM ,HH(j)<j)epeHUHaJIbHOH 3amHtbI KaK JJByX-, 
TaK H TpeXOÔMOTOHHMX TpaHC^opMaTOpOB. 

B pH^e cjiynaeB, Koraa npn ckbo3Hhx kopotkhx 3aMbiKaHHHx 
nepe3 TpaHC({)opMaTopbi TOKa AHtJxJiepeHUHajibHOH 3amHTbi npoxo- 
ÆHT ÔOJIbUIHe TOKH KOpOTROTO 33MbIKaHHH, OHH OÔyCJIOBJIHBaiOT 
ôojibuine tokh HeôajiaHca h tok cpaôaTbiBaHHH 3amHTM no ycjiOBHio 
OTCTpofiKH OT TOKa HeÔaJiaHCa flOJDKeH HMeTb ÔOJIbUiyiO BejIHHHHy. 
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ripiH 3tom AH<M>epeHUHaAbHaa 3amHTa, «anpHMep c peAe 
PHT-562, MOJKeT HMeTb HeAOCTaTOHuyao nyBCTBHTeAbHOCTb npH ko- 

pOTKHX 3aMblKaHHHX B 30He ee AefiCTBHH B pe>KHMaX, KOTOa TOKH 
KOpOTKOrO 3âMbIKaHHH HMeiOT HaHMeHbUIHe 3HaHeHHH. 

flAH nOBblUieHHH HyBCTBHTeAbHOCTH AHtjxjjepeHIUîaAbHOH 3amHTb1 
B T3KHX CAyHaHX HCnOJIb3yK3TCSî CneUHaJlbHbie pejie C T0pM03HbIM 
aeôcTBHeM THna fl3T. 

Ha ÔbiCTpOHacbimaromeMCH TpaHC<j)opMaTope peAe fl3T, KpoMe 
oÔmotok, KOTopbie HMeioTCH y pejie PHT, pacnoAOweHa oah 3 (peAe 
fl3T-l, fl3T-ll) hah HecKOJibKo TopM03Hbix oômotok (peAe fl3T-3, 
A3T-13, fl3T-4, A3T-14). 

TopM 03 Hasi oÔMOTKa, BKJiKJHaeMasi b njiewo AHiJxJiepeHAHaAbHoB 
3amHTbI, no KOTOpOH npOXOAHT TOK CKB03H0r0 KopoTKoro 3aMblKa- 
hhh, noAMarHHqnBaeT cepACHHHK BHT, hto npHBOAHT K yBeAHweHHio 
Toxa cpaêaTbiBaHHH peAe. 

ripHMeHeHHe pejie c topmo3hhm AeôcTBneM AaeT B03M0*H0CTb 
He 0TCTpaHB3Tb TOK CpaÔaTblBaHHH AH4>4)epeHUHaAbHOfl 3aUIHTbI OT 
Toxa neôaJianca 'npii ckbo3hom ikopotkom eaiMbiKaiHnn c toh cto- 
Pohh 3ain!HmaeMoro TpaHicxj)opiMawpa, c Korapoft ©KAFOneHa T0pM03- 
Han oÔMOTKa, hto oÔecneHHiBaeT OoAbiiiyio ^yBCTBHTejibHOCTb 
3amnTbi. 

Ta30BaH 3aii(HTa TpaHC^opMaîopoB. ra30Byio 3a- 
mHTy ycTaHaBJiHBaKDT Ha TpaHecjjopMaTopax c MacjiHHbiM oxAa>KAe- 
HHeM, HMeromHX paCUIHpHTeAH. 

fleôcTBHe ra30B0H aamHTbi oaHosaiHo Ha tom, wto inpn noropejKA'e- 
HHHX BHyTpH KOJKyxa TpaHC(J)OpMaTOpa npOHCXOAHT pa3AOJKeHHe 
MacAa h opraHHHecKoft h30ahuhh, KOTopoe conpoBOJKAaeTca BbiAe- 
jieHHeM ra 3 a. 

ra30Baa 3auiHTa pearnpyeT Ha Bce bhah BHyTpeHHHx noBpejKAe- 
HHH B TpaHC4>OpMaTOpe: BHTKOBbie 3aMblKâHHH B OÔMOTKaX, npOÔOHI 
oômotok Ha Kopnyc, HapymeHHe Me*Ay>KeAe3Hofi h3ojihu.hh MarHH- 
TOnpOBOAa, KOpOTKHe 33MbIKaHHH MOKAy OÔMOTKaMH p33HOHMeHHbIX 

4>a3 h t. n. 

B KawecTBe pearapyromero ajieMeHTa ra30Bofi 3amHTbi npHMeHH- 
kdtch cneuHaAbHbie ra30Bbie peAe, KOTopbie ôbiBaiOT pa3AHHHHx koh- 
CTpyKUHH. Ha ipHic. 119 noiKaaaiHO yerpoftcTBO uinpoKo paanpocTpa- 
HSHHoro inonAaBKOBoro raaoBoro peAe nr-22. 

PeAe coctoht H3 KOJKyxa 1 , o6pa30BaHHoro nyryHHbiM TpoÔHH- 
KOM, BepXHHH naTpyÔOK KOTOporO 3aKpbIBaeTCH KpblIIIKOÔ 3 . 

BHyTpH Koxcyxa hmciotch Aea nonAaBKa: BepxHHÔ cHTHaAbHbrà 5 
h hhjkhhA oTKAiOHaiomHâ 6 , npeACTaBAHiomHe COÔOÔ nOAbie UHAHHA- 
pbi, KOTopbie 3aKpenAeHbi nocpeACTBOM mapHHpoB Ha cKoôe 7. no- 
nAaBKH HecyT Ha ceôe pTyrabie koht3kth 9 , bhboam ot KOTopbix 
BbiBeAeHbi Ha KopoÔKy 33 >khmob 2 . flAH BbinycKa ra3a HMeeTCH Kpa- 
hhk 4 , a AJiH cnycKa MacAa KpaHHK 8 . 

BoKOBbiMH 4>jiaHitaMH peAe Bpe3aeTca b MacAonpOBOA MewAy 
TpaHC^opMaTopoM h pacuiHpHTeAeM, Kax noKa3aHo Ha pnc. 120. 
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Pejie HopMajibHo nojiHOCTbio 3anojmeHo MacjioM. n p« stom 06a 
nonjiaBKa pejie BcnjibiBaiOT h jiepTKar cboh KOHTaKTH pa30MKHy- 
TbIMH. 

npH Me^JieHHOM ra30o6pa30BaHHH, cbhæctcji bCTBy iomeM o He- 
ôojibiuoM noBpe^AeHHH, ra3bi, noÆHHMaioiijHecfl k pacuiHpHTeJiio, 
nocTeneHHO 3anojiH5noT BepxHJOio naerb pejie h BbiTecHHioT Macjio. 
C noHH>KeHHeM ypOBHH Macjia BepxHHH nonjiaBOK, onycKancb, 
noBOpa^HBaeTCH Ha cBoefi och, BCjieacTBHe nero 3aMbiKaioTCH ero 


KOHTaKTH, aeficTByiomHe Ha cnrHaji. 



Phc. 119 . yeTpoHCTBo noimaBKOBoro 
ra 30 Boro pejie Tnna nf-22 



Phc. 120 . YcTaHOBKa ra 30 Boro pejie: 

1 — ra30Boe pejie; 2 — KpaH; 3 — iioa- 
KJiaAKa noA KaTKH ajih co3A«ihhh yiuio- 
Ha KpblIUKH 


npn aajibHeftmeM MeAJieHHOM ra30oôpa30BaHHH pe^e noAefi- 
CTBOBaTb Ha OTKjiKweiHHe He MO>KeT, Tan >KaK ioho 3anoJiHHercH ra'30M 
TcwibKo flo BepxHeâ kpomkh OTBepcTHH MacnonpOBOAa, nocjie wero 
ra3bi 6ynyT npoxoAHTb b pacuiHpHTejib. Hhhchhô oTKJiioHaromHH 
noiLMBOK pacnoJio>KeH npoTHB oTBepcraa MacjionpoBOAa. 

npH ÔypHOM ra300Ôpa30BaHHH, B03HHK3K)meM BC^eflCTBHe KO- 
pOTKHX 3aMbIK3HHH B TpaHC(j)OpMaTOpe, CHJIbHblH nOTOK MaCJla H 
ra30B ycTpeMjiHeTCH e pacuiHpHTejib Hapea raaoBoe (pire. 119); 
HanpaBJieHHe noToxa cjieBa HanpaBO, KaK yKa3aHO CTpejiKoS Ha 
KpbiuiKe pe^e. 

ripn ckopocth Maoia okojio 0,5 Mlcett hhjkhhô nomiaBOK, Haxo- 
ÆhuihSch Ha nyra noTOKa, onpoKHflbiBaeTCH, ero KOHTaKTbi 3aMbiKa- 
iotch h 3amHTa ÆeficTByeT Ha onoironeHne c BpeMeHeM 0,1—0,3 ce/e. 

HecKOJibKo no3*e cpaôaTbiBaeT CHrHajibHbiô nonjiaBOK, Kor,n,a 
BepxHioio wacTb pejie 3anojiHHT ra3bi. 
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CxeMa ra30B0fi 3amHTbi Tpexcj)a3Horo TpàHC(j>opMaTopa noKa3a- 
Ha Ha pHC. 121. 

BepxHHe KOHTaKTbi ra30Boro pejiè 1 Æe&CTByiOT Ha CBeTOBoft h 
SByKOBOH CHTiHaJibi nepe3 npiOMeHcyToqiHoe pejie 2, a hkhchhc — Ha 
OTKjHoneHHe BbiKJiioqaTejiH nepe3 npOMOKyTOHHoe pejie 3 
(pHC. 121, a). 

npH cpaôaTbiBaHHH pejie 3 caMoyÆepHŒBaeTca nepe3 KOHTaKT 
pejie 4 b TeneHHe BpeMeHH 0,3—0,5 ceK, onpeAejineMbiM 3 aM 6 ÆJi 6 HH- 
eM pejie 4. llocjie oraa^a- 9Û D . 

hhh pejie 4 caMoy^ep>KH- 38y/<o8ou u 

BaHHe aBTOMaTHHeCKH CHH- 
MaeTCH. 

CaMoy^epHCHBaHHe Bbi- 
xo^Horo pejie BbinojraeHO 
AJiH oôecneneHHH Heoôxo- 
AHMOH .ZUIHTeJIbHOCTH HM* 

nyjibca (b aaHHOM cjiynae 
0,3—0,5 cetc) Ha OTKJHone- 
HHe BbiKJHOHaTeJieft b cjiy- 
nae KpaTKOBpeMeHHoro 3a* 

MbIKaHHH KOHTaKTa ra30- 
Boro pejie hjih ero bhô- 
pauHH. 

Hctohhhkom oneparaB- 
HOrO TOKa 3aiHHTbI, BblllOJI- 

HeHHOH no phc. 121,6, hb- 
JineTCH TpaHC(})opMaTop na- 
npHHceHHH. U,enb caMo- 
yAep}KHBaHHH npoMOKy- 

TOHHoro pejie pa3MbiKaeT- n 10t r 

r r Phc. 121. CxeMH ra30B0H 3amHTbi Tpex- 

CH npH OTKJIIOHeHHH Bbl- (J)a3HOrO TpaHC^ïOpMaTOpa: 

KJIIOHaTCJIH H pa3MbIKaHHH a — Ha üoctohhhom onepaTHBHOM TOKe; 6 — 

CrO ÔJIOK-KOHTaKTOB Ha ne P eMeHH0M onepaTHBHOM TOKe 

KpbiuiKa TpaHC(})opMa- 

Topa h MacjionpoBOA k pacuiHpHTejiio, b KOTOpbifi Bpe3aHO ra30Boe 
pejie, AOJiHCHbi HMeTb no/rteM, KaK noKa3aHO Ha pHC. 120. 3 to ^e- 
jiaeTCH æjih oôJierneHHH Bbixo^a ra30B h B03Ayxa H3 TpaHC(j)opMa- 
TOpa B paCUIHpHTeJIb H HCKJIIOHeHHfl B03MO>KHOCTH HX CKOnJleHHH. 
Hh>khhh KOHeu MacjionpoBOAa, bxoæhiuhh BHyTpb TpaHC(j)opMaTO- 
pa, ÆOJI>KeH 3aKaHHHBaTbCH BpOBeHb C BHyTpeHHeH nJIOCKOCTbIO 
KpblUIKH. 

ÆbixaTejibHbie OTBepcran pacuiHpHTejin h BbixjionHOH Tpyôbi 
TpaHC^OpMaTOpa ÆOJIHCHbl ÔbITb HHCTbIMH H He npenflTCTBOBaTb npo- 
xomneumo B 03 Æyxa. PacuiHpHTejib h BbixjionHan Tpyôa aojukhu 
ôbiTb coeAHHeHbi uemjiy coôoh TpyÔKoft, ypaBHHBaiomeH b hhx aaB- 
jieHHe. 

HecoÔJiiOAeHHe sthx npaBHji npHBOAHT k HenpaBHJibHbiM achct- 
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bhhm ra30B0H 3amHTbi, BCJieACTBHe npopbiBOB nepe3 ra30Boe pejie 
ny 3 Hpeô ra 3 a, cKonHBinerocB iioa KpbiuiKOH, hjih nepeTOKa Macjia 
H3-3a pa 3 HOCTH ABBJieHHH B paCIIIHpHTeJie H BblXJIOnHOH Tpyôe, B03- 
HHKineft, HanpHMep, npH pe3KOM H3MeHeHHH TeMnepaTypbi 0Kpy>Ka- 
jomero B03Ayxa. 


§ 20. 3auiMTa reHepaTopoa 

n o b p e>K AeH h e reHep aro p ob, ih eno p m a ji b- 

Hbie pe)KHMbI paÔ'OTbl IH OCIHOBHbie THÏIbl 3am«T. 
B oÔMOTKe icraTOpa reHepaTOpa ôbiBaiOT MHOtro(j)a3Hbie KoporKHe sa- 
MWKaHHH: OAH04>a3Hbie 3aiMbIKaiHHH Ha \30MJIK), 3aiMbIKaHHH Me)KAy 
BHTKaMH OA'HOH (J>a3bl. 

MHOrO$a3Hbie KOpOTKHe 3aMbIKaHHfl HBAHIOTCH HaHÔOJiee T HTKe- 
ahmh noBpe>KAeHHHMH reHepaTOpa, KOTOpbie Bbi3biBaio r 3HaHHTejib- 
Hbie pa3pymeHHH b CTaTope h TpeéyioT HeMeAJieHHoro OTKjnoneHHH 
reHepaTOpa. 

3aMWKaHHH Me>KAy BHTKaMH OAHOH (j)a3bl COnpOBOH^AaïOTCH npo- 
XOJKAeHHeM ÔbJIbUIHX TOKOB, KaK H IIpH MHOTO(j)a3HbIX KOpOTKHX 
3aMbIKaHHHX. 

JXnn 3amHTbI OT MHOTO(j)a3HbIX KOpOTKHX 3aMbIKaHHH Ha Bcex 
reHepaTopax MomHOCTbio CBbime 1000 kôt ycTaHaBJiHBaiOT npoAOJib- 
Hyio AH4>4> e P e HUHajibHyio 3amHTy. 

J\jin 3amHTbi ot BHTKOBbix 3aMbiKaHHH Ha reHepaTopax, HMeiOmHX 
BweeAeHHbie bwboah napajiJiejibiHbix BeTBeft oômotkh craTOpa, 
ycTaHaBJiHBaiOT nonepenHyio AHcjxjjepeHUHaJibHyio 3aujHTy. 

OAHo$a3Hbie 3aMbiKaHHH b KpynHwx reHepaTopax HanpHHceHHeM 
CBWUie 3 K6 , paÔOTaiOmHX C H30JIHp0BaHH0H HyJieBOH TOHKOH, CO' 
npOBox^AaiOTCH npoxox^AeHHeM Heôojibmnx tokob b MecTe noBpe>K- 
AeHHH. 

yCTaHOBJieHO, hto ecjiH tok 3aMbiKaHHH Ha 3eMJiio npeBbimaeT 
5 a, TO 3TO npHBOAHT K BblTOpaHHK) H30JIHUHH H 3HaHHTejIbHOMy 
onjiaBJieHHK) CTajiH, noaTOMy npH TOKax 3aMbiKaHHH Ha 3eMAio b cera 
reHepaTopHoro Hanpa>KeHHfl CBbime 5 a 3amHTa ot OAHO(f)a3Hbix 
3aMbiKaHHH BbinoAHHeTCH c Ae&CTBHeM Ha OTKJHoneHHe reHepaTOpa, 
a npH TOKax 3aMbiKaHHH ao 5 a — Ha annaji. 

B uenax B03Ôy>KAeHHH reHepaTOpa ôbiBaiOT 3aMbiKaHHH Ha 
3eMJIK) B OAHOH H B AByX TOHKaX. 

3aMbiKaHHe b oahoh TOHKe ee He HapymaeT HopMajibHOH paôoTbi 
reHepaTOpa, ho npeACTaBjiaeT HeKOTopyio onacHOCTb aæh reHepa¬ 
TOpa, TaK KaK b cjiynae 3aMbiKaHHH Ha 3eMJiio bo BTOpofi TOHKe uenn 
B 03 Ôy>KACHHH HaCTb OÔMOTKH OKa>KeTCfl 3aMKHyTOH HaKOpOTKO. 

3aMbiKaHHH b AByx TOHKax uenn B03Ôy>KAeHHH reHepaTOpa co- 
npOBO/KAaiOTCH CHJIbHOH BHÔpaUHeH H3-3a HeCHMMeTpHH MarHHTHOTO 
noTOKa, ocoôeHHO Ha THAporeHepaTOpax h chhxpohhhx KOMneHca- 
Topax, KOTOpbie BbinojiHHiOT c BbiCTynaiomHMH nojiiocaMH. 
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BcjieACTBHe SToro nmporeHepaTopbi h cHHXpOHHbie KOMneHca- 
TOpbi He MoryT paôoTaTb npH 3aMbiKaHHHx Ha 3eMJiio b aB yx Tonxax 
uenH B036y^eHHH, noaTOMy Ha hhx ycTaHaBjiHBaiOT 3amHTy ot 
3aMbIK3HHH B OREOVl TOHKe C ÆCHCTBHeM Ha CHTHaJI, nOCJie CpaÔaTbl- 
BaHHH KOTOpOH 3TH MaHIHHbl ÆOJI>KHbI pa3Tpy>KaTbC5I H OTKJHOHaTbCH. 

CHHXpOHHbie ManiHHbi 6e3 BbicTynaioiUHx nojiiocoB (TypôoreHe- 
paTopbi) b ôojibHiHHCTBe cjiynaeB aonycnaiOT (HeKOTopoe BpeMH) 
paôoTy npH æbohhom 3 aMbiKaHHH Ha 3eMJiio b uenn B03Ôy>K,neHH5i, 
noaTOMy Ha hhx ycTaHaBjiHBaiOT 3aiUHTy ot æbohhmx 3aMbiKaHHH 
Ha 3eMjiio, KOTOpan, KaK npaBHjio, BKjiioqaeTCH Ha cnniaji. 

lleperpy3Ka reHepaTopa tokom ôojibiue HOMHHaJibHoro MO>KeT 
Bbi3BaTb neperpeB h pa3pymeHHe oômotkh, noaTOMy Ha reHepaTO- 
pax ycTaHaBjiHBaiOT 3amHTy ot neperpy3KH c ÆeHCTBHeM Ha CHmaiï. 

Hepea reHepaTop MoryT npoxoAHTb tokh, Bbi3BaHHbie kopotkhmh 
3aMbiKaHHHMH BHe reHepaTopa, HanpHMep b TpaHc^opMaTope hjih 
Ha OTXOAflmeft JIHHHH. 

Hjih otkjhohghhh reHepaTopa b cjiynae, ecjiH He cpaôoTaeT 
3amHTa TpaHC^opMaTOpa hjih jihhhh, ycTaHaBjiHBaiOT MaKCHMaJib- 
HyiO TOKOByK) 3aiUHTy. 

KpoMe nepenHCJieHHbix ochobhhx 3amHT reHepaTopoB, KOTOpbie 
HiHpoKo pacnpocTpaHeHbi, npHMeHHiOT b p H&e cjiynaeB aonojiHH- 
TejibHbie 3amHTbi, HanpHMep Ha rH^poreHepaTopax ycTaHaBjiHBaiOT 
3amHTy OT nOBblHieHHH HanpHJKeHHH h t. n. 

npOAOJibHan h nonepenHan ÆH(j)(j)epeHUHajib- 
Hbie 3amHTbi reHepaTopa. npoÆOJibHaa ÆH(j)(j)epeHUHaJibHa5ï 
3amHTa HBJineTCH ochobhoh 3amHTOH reHepaTopa ot MHoro(})a3Hbix 
KOpOTKHX 3aMbIKaHHH B OÔMOTKe CTaTOpa. 

CxeMa npoAOJibHOH ÆH(J)(j)epeHUHajibHOH 3amHTbi b Tpex(j)a3HOM 
HcnojiHeHHH npHBeAeHa Ha pnc. 122. 3amHTa BKJnonaeTCH Ha TpaHc- 
4)OpMaTOpbI TOKa, yCTaHOBJieHHbie CO CTOpOHbl BblBO/JOB H CO CTOpO- 
Hbi HyjieBOH tohkh reHepaTopa. B 30Hy æchctbhh 3amHTbi bxoæht 
oômotkh, BbiBo^bL CTaTOpa h Kaôejw hjih HiHHbi ro pacnpeaejiHTejib- 
hoto yeTpofieTBa. 

3amHTa b Tpex$a3HOM HcnojiHeHHH ôy^eT cpaôaTbiBaTb npH 
JIIOÔOM BHJje KOpOTKOTO 3aMbIKaHHH, B TOM HHCJie H npH ABOHHOM 
3aMbiKaHHH Ha 3eMjiio b uenn CTaTOpa, Kor.ua oaho 3aMbiKaHHe — 
b CTaTope, a Æpyroe— b cera reHepaTopHoro HanpjuKeHHH. 

Tok cpaôaTbiBaHHH pejie 1 ,nH<j)(j)epeHUHajibHOH 3amHTH bhôh- 
paiOT 6ojibuie MaKCHMajibHoro TOKa HeôaJiaHca, npOTexaiomero b 
pejie npH CKB03H0M KOpOTKOM 3aMbIKaHHH HJIH CaMOCHHXpOHH3aUHH, 
h onpe^ejiHiOT no BbipaxœHHio 

^Cp~ ^H^HÔ.MaKCj ( 41 ) 

rjie k H = 1,25-t- 1,3 — K03(j)(|)HUHeHT hh^okhocth. 

Æjih yjiynuieHHH otctpohkh ot TOKa HeôajiaHca nacra npHMeHHiOT 
pejie c ôbiCTpOHacbimaiomHMHCH TpaHC^opMaTOpaMH. 
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Tok cpaôaTbiBaHHH ,nH4><j>epeHii.HajibHofi 3amHTbi b paae cjiywaeB 
npHHHMaeTCH ôojibiue HOMHHajibHoro TOKa (1,2—1,5) / H om- 3thm 
npeaoTBpamaeTca OTKJiroqeHHe reHepaTopa npn oôpuBe npoBOflOB 
B TOKOBblX IteiIHX HJ1H npH IIOBpe>K,n,eHHH OflHOrO H3 TpaHC<J)OpMaTO- 
pOB TOKa. 

Rjin CHTHajiH3auHH oôpbiBa coeaHHHTejibHbix npoBOAOB AH^cjje- 
peHunajibHOÔ 3 amHTbi b HyjieBoô npoBOfl BKJiiOHaeTCH TOKOBœ pejie 



Phc. 122. CxeMa npoÆOJibHoâ ÆH(j)(j)epeHUHajibHOH 3amHTbi 
reHepaTopa b Tpex(j>a3HOM HcnojiHeHHH: 

/ — pejie flH4)4)epeHUHaJibHofl aamiiTbi; 2 — pejie kohtpojih; 3 — 
cnrHajibHoe pejie; 4 — npoMexcyToqHoe pejie 


kohtpojih HcnpaBHOCTH npoBOAOB c ycTaBKoâ (0,2—0,3) /„ om (pejie2 
Ha pHc. 122). 

ÜH(j)4)epeHii.HajibHaH 3amHTa reHepaTopa ÆeâcTByeT Ha otkjiio- 
qeHHe BbiKJiiOHaTejiH reHepaTopa, h aBTOMaTa rameHHH nojm Am. 

FIpHMeHHiOTCH TaK*e cxeMbi AH(j)4)epeHHHajibHbix 3amHT reHepa- 
TopOB b Æ,Byxcj)a3HOM ÆByxpejiefiHOM HcnojiHeHHH. B 3tom cjiynae Ha 
reHepaTope aojnKHa ôbiTb 3amHTa ot 3aMbncaHHft Ha 3eMjiio c ae&- 
CTBHeM Ha OTKJHoneHHe, htoôm oôecnenHBaTb orajironeHne reHepa¬ 
Topa npH flBOÔHblX 3âMbIKaHHHX Ha 3CMJI10 B UenH CTaTOpa, KOTfla 
oflHa Tonna 33MbiKaHH3 HaxoflHTCH b ceTH, a Apyraa — b reHepaTope 
Ha <J)a3e, r,a.e hct TpaHC<j)opMaTopa TOKa. 

rionepenHasi aH(f>4)epeHH,HajibHaH 3aujHTa reHepaTopa, cxeMa ko- 
Topoâ noKa3aHa Ha pnc. 123, oôecnenHBaeT OTKJHoneHHe reHepaTopa 
npH 33MHK3HHH Me*Ay BHTK3MH B OÔMOTKe CTaTOpa, COCTOHUieâ H3 
flByx napajyiejibHbix BeTBeft. 
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IlpH OTCyTCTBHH BHTKOBblX 3aMbIKaHHÔ TOK Wepe3 TpaHC(}>OpMa- 
Top TOKa TT He npoxoflHT, Tax xax noTeHuuaJiH HyjieBbix ToueK 
oôenx BeTBeô oômotok oflHHaKOBbi, a npa bhtkobom 3 aMbiKaHHH 

8 OflHOÔ H3 OÔMOTOK IIOHBJIfleTCfl pa3HOCTb nOTeHUH3JIOB MOKfly Hy- 
jieBHMH ToqxaMH BeTBeô, uepe3 TpaHC<J>opMâTOp TOKa TT 6 y.neT 
npoxoHHTb tok h 3 amHTa cpaôoTaeT. ToKOBoe pejie T 3 amHTbi bkjiio- 
qaeTca qepe3 cneuHajibHbiô cjiHJibTp 0 , KOTopuifi OTCTpaHBaeT 3 a- 
lIJHTy OT BJIHHHHH BblCIUHX TapMOHHK, HMeTOIUHX MeCTO H3-3a HCK3- 
JKeHHSî (J)OpMbI KpHBOH 
a. H- c. reHepaTopa. 

BbixoHHbie pejie /7 3 a- 
mHTbl HeÜCTByiOT Ha ot- 

KJllOHeHHe BblKJIIOUaTejIH 
reHepaTopa wepe3 yxa3a- 
TejibHoe pejie y h Ha ot- 

KHioHeHHe Am. 

Tok cpaôaTbiBaHHH no- 
nepeuHOÔ flH<p4)epeHUHajib- 
HOÔ 3amHTbI BblÔHpaeTCH 
no yCJIOBHK) OTCTpOHKH OT 
MaKCHMajibHoro TOKa Heôa- 
jiaHca h npHHHMaeTCH paB- 
HblM (0,4—0,5) /hom- 

CxeMy nonepeuHoô flH<j)- 
<J>epeHiuiajibHOH 3aiHHTbI 

(pnc. 123) npnMeHsnoT 

cpaBHHTenbHO HenaBHO, a 
HO 3toto 6biJia pacnpo- 
CTpaHeHa cxeMa 3am,HTbi 
H3 Tpex TOKOBbix pejie. 

Ka>KHoe pejie BKJimajiocb 
Ha pa3HOcn> tokob nsyx BeTBeô ohhoh (pa3H (nonoÔHO nonepeqHoô 
HH<Jx})epeHUHaHbHOÔ 3amHTe hhhhh), hto TpeôoBajio ycTaHOBKH 
iuecTH TpaHccjjopMaTopoB TOKa h Tpex pene. 

3 a IU H T a OT OflHO<j)a3HbIX 3aMbIKaHHÔ Ha 3eMHK). 
3aiUHTa OT OHHO(J)a3HHX 3aMbIK3HHH Ha 3eMHK) C fleÔCTBHeM Ha OT- 
KHioqeHHe b HacToamee BpeMH BbinojiHHeTCH b ôoJibuiHHCTBe cjiyuaeB 
c noMombro TpaHC^opMaTopoB TOKa HyneBoô nocjieflOBaTejibHOCTH 
c noHMarHHHHBaHHeM. 

CymecTByiOT nea ochobhhx THna t3khx TpaHC<j)opMaTopOB TOKa: 
KaôenbHbiô (THTI) h uihhhhô (THITIII), KOTopue OTjiHnaiOTCH 

JT H LU b KOHCTpyKTHBHblM BbinOJIHeHHeM. 

Mepe3 okho Ka6eHbHoro TpaHc4)opMaTopa TH11 nponycKaioT 
«ecb nyuoK xaôejieô reHepaTopa, a uihhhhô THIIIII H 3 roTaBJiHBaioT 
CO BCTaBJieHHblMH B OKHO THITIII TpeMH 0Tpe3K3MH IUHH, H30JIHp0- 
BaHHbix npyr ot npyra h Bpe3aeMbix b KaiKflyio <|>a3y iuhhhhx bh- 
bohob reHepaTopa. 



Phc. 123 . CxeMa nonepeqHoiï AH(J>(J>epeH- 
UHajibHoü 3 amHTbi reHepaTopa c oahhm to- 
KOBbiM peae 
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TpaHC(j)opMaTop THÜ (THI1IIJ) coctoht H 3 a Byx npHMoyrojib- 
HblX Cep^eHHHKOB, Ha Ka^AOM H3 KOTOpblX HMeeTCH OÔMOTKa nofl- 
MarHnqHBaHHH h BTOpHHHan oÔMOTKa. flpHMeHeHHe noAMarHHHHBa- 
hhh no 3 BOJineT yBejmwrb b 10—15 pa 3 MomHOCTb, oT^aBaeMyio 
TpaHC(}) 0 pMaT 0 p 0 M THFL npHHUHnnajibHan cxeMa BKjnoneHHH 06 - 
motok THn (THIIIII) noKa 3 aHa Ha pnc. 124. 

Oômotkh noAMarHHHHBaHHH, pacnojio>KeHHbie Ha pa 3 Hbix cep- 
^enHHKax, coe^HHeHbi BCTpenHO-nocjieAOBaTejibHO, a BTOpnnHbie 06 - 
motkh corjiacHO-nocjieÆOBaTejibHo. BjiaroAapn STOMy noTOKH or 
noAMarHHHHBaHHH Q) n b a Byx cepAenHHKax HanpaBJieHbi b npoPHBO- 



PhC. 124 . HpHHUHIIHâJlbHâH CXeMa BKJHOMeHHH OÔMOTOK THn 

(ranni) 


nojiox^Hbie CTOpoHu h co3ÆaiOT pe3yjibTHpyiomyK) a. a. c. bo BTOpnn- 
HOH OÔMOTKe, paBHyiO Hyjiio. 

riOTOKH <D 3 , HaBOAHMbie B CepAeHHHKaX nepBHHHblM TOKOM 3aMbI- 
KaHHH, HMeiOT oAHHaxoBoe HanpaBJieHHe, nosTOMy pesyjibrapyiomaH 
9. A- c., C03ÆaBaeMaH HMH BO BTOpHHHblX OÔMOTKaX, CyMMHpyeTCH H 
ôy^eT nponopunoHajibHa cyMMapHOMy Toxy 3aMbixaHHH Ha 3euji\o f 
npoxoAflmeMy no xaôejiHM. 

B uenb BTopHHHOH oômotkh BXjnonaeTcn TOKOBoe pejie T, a 06- 
MOTKa noAMarHHHHBaHHH noAKJiionaeTCH k HCTOHHHxy nepeMeHHoro 
HanpHjKeHHH U no ^My paiBHoro otôbiniHO 100 e. 

ZIjih npaBHjibHOH paôoTbi 3amnTbi c THn HeoôxoAHMo pacnojia- 
raTb THn ot 6jiH>xaHmHx ToxoBeAymnx nacTen Ha paccTOHHHH He 
MeHee 1,5 — 2 m; ycraHaBJiHBaTb xaéejibHbin THn bo3mo>kho ôjmme 
k BbiBOAaM reHepaTOpa, htoôm b 30Hy 3amnTbi BxoAHJia MeHbman 
AJiHHa xaôejieâ; xaôejrn h hx bopohkh, BxoAnmne b 30Hy 3amnTbi, 
AOJI>KHbI ÔbITb H30JIHp0BaHbI OT 3eMJIH, a 3a3eMJIHK)mHH npOBOA OT 
BopoHOK AOJi>xeH ôbiTb nponymeH nepe3 okho THn. 
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CxeMa 3 amHTbi ot 3 aMbiKaHHH Ha 3eMjiio, BbinojiHeHHan c Ka- 
ôejibHbiM THÜ, noKa3aHa Ha pHC. 125. ToKOBoe pejie 1 rana 
3T-521/0,2 BKjnoneHO Ha BTOpHHHyio oÔMoray THI1. Mtoôh npea- 
OTBpaTHTb IienpaBHJIbHOe AeHCTBHe 3aiUHTbI npH KOpOTKHX 3aMbIKa- 
hhhx bo BHeuiHeH cera ot tokob HeôaJiaHca, ycTaHOBJieHo npOMe>Ky- 
TOHHoe pejie 2, AeficTByiomee ot tokobhx <pejie MaiKCHiMaJibnoft 
3auiHTbi reHepaTopa. 

Pe.ne BpeMeHH 3 ycTaHOBJieHo ajih otctpohkh ot tokob Heôa- 


jiaHca, npoxoAHmnx KpaTKOBpeMeHHO npH 3aMUKaHHH Ha 3eMJiio bo 



BHeuiiHefi cera (BpeMH 
0,5—1 csk). Bbixo^Hoe pe- 
jie 5 aefitcriByeT na otkjiio- 
neime BbLKjnonaTejiH reHe- 

paTOpa H Ha OTKJIIOHeHHe 

Am, aamHTa HMeeT yna- 
aaTejibiHoe pejie 4 . 



Phc. 125. CxeMa 3amnTbi reHepaTopa ot 3aMMKa- Phc. 126. CxeMa 3amHTM re- 
hhh Ha 3eMjno c THFI KaôejibHoro THna HepaTopa ot 3aMbiKâHHH Ha 

3eMJiio c pejie HanpnxceHHH 


HanpHHceHHe noAMarHHHHBaHHa THn noflaeTCH ot TpaHC(j)opMa- 
Topa HanpHH^eHHH, ycTaHOBJieHHoro Ha BbiBO^ax reHepaTopa. Tan 
KaK Hcne3HOBeHHe noAMarHHHHBaHHH cHJibHO 3arpy6jiHeT 3aimrry, to 
AJih kohtpojih uenn noAMarHHHHBaHHH npeaycMOTpeHo pejie mhhh- 
MaJibHoro TOKa, /jaiomee npH oôpbiBe uenn cnrHaji (3aropaeTca 
jiaMna 7). 

BojibTMeTpoM 8 nocpe^cTBOM khohkh 9 mo>kho onpe^ejiHTb npH- 

MepHOe HHCJIO 3aMKHyBUlHXCH BHTKOB npH 3aMbIKaHHH Ha 3CMJIK). 
4eM Æajibme ot HyjieBOH tohkh reHepaTopa npOH30uiJio 3aMbiKaHne 
Ha 3eMJiK), TeM ôojibiue ôyjiyT noKa3aHHH BOJibTMeTpa. 

Tok cpaôaTbiBaHHH 3amHTbi c THn (THnUJ) npHHHMaeTCH 
paBHbiM 5 a nepBHHHbix, npH stom npoBepaeTCH, hto tok cpaôaTbiBa- 
hhh oTCTpoeH ot coôcTBeHHoro eMKocTHoro TOKa reHepaTopa C KO- 
9(})(})HUHeHTOM Ha/JOKHOCTH 4—5. 
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3amHTy ot 3aMHKaHHfi Ha 3eMJiio c Ae&CTBHeM Ha cnrHaji ycTa- 
HaBjiHBaiOT Ha reHepaTopax, paôoTaiomHx b ÔJioKe c TpaHC(J>opMa- 
TOpOM, C TOKOM 3 aMbIK 3 HHH Ha 3CMJIK) MeHbUie 5 O H BbinOJIHHIOT no 
cxeMe, H 3 o 6 pa*eHHOH Ha pnc. 126. 

Pe^e MancHMa^bHoro Hanpn>KeHHH H BKjnonaiOT Ha TpaHc<})opMa- 
Top HanpajKeHHH, ycraHOBJieHHbift b HyjieBofi Tonne reHepaTopa hjih 
Ha oôMOTKy TpaHecjjopMaTopa Hanpa>KeHHH (no cxeMe pnc. 73,a). 

3amHTa AeâcTByeT Ha cnrHaji nepe3 yKa3aTe^bHoe pejie W c bh- 
AepXKofi BpeMeHH 0,5 ce/c, onpeAejineMOH pejie B , npn noHBJie- 
hhh 3a'MbrKaHHH «a 3eMjno b jhoôoh Tonne reHepaTopHoro HanpH- 
JK€HHH. 

HanpHxceHne cpaôaTbiBaHHH pejie HanpaxœHHH npHHHMaeTca 
paBHbiM 10—15 e mh OTCTpoflKH ot Hanpa>KeHHH HeÔajiaHca. 

M a k c h m a ji bH a n t o k o b a a 3 aiuHTa h 3 amHTa ot 
neperpy3KH. MaKCHMajibHyio TonoByio 3amHTy c ôjiokhpobkoô 
mhhh Ma jibHoro HanpHHceHHH ycTaHaBjiHBaiOT æjih 3amHTbi reHepaTo¬ 
pa OT CBepXTOKOB, iBH3®aHHHX BHeUIHHMH KOpOTKHMH 3aMbIKaHHHMH 

(Bbino^HaeTCH no cxeMe^a pnc. 90). 

Ton cpaôaTbiBaHHH tokobhx pejie OTCTpaHBaeTCH ot HOMHHajib- 
Horo Tona reHepaTopa (no «J/opMyjie 39): 

T _ ^H^HOM 

cp_ tvh ’ 

rae é H = l.l-î-1,2. 

HanpH*eHHe cpaôaTbiBaHHH pejie MHHHMajibHoro HanpnxceHHH 
npHHHMaeTCH paBHbiM (0,5-^0,7) U a0 u- 

BbmepJKKa BpeMeHH 3amHTbi npHHHMaeTCH Ha OAHy-ABe cTyneHH 
ÔOJlbüie BbiaepjKKH BpeMeHH 3aiUHT TpaHC4>OpMaTOpOB H JIHHHÔ, 
OTxoanmHx ot uihh reHepaTopHoro HanpnxceHHH. 

B HacTonmee BpeMH npHMeHHiOTCH reHepaTopu c <j>opcHpoBaH- 

HblM (HHTeHCHBHHM) OXJiaHCfleHHeM, KOTOpbie He AOnyCKafOT HeCHM- 
MeTpHHHoro pe*HMa Harpy3KH h TpeôyiOT ôbicTpbix OTKjnoneHHfi npn 
KOpOTKHX 3aMbIK3HHHX. 

JXjlH 3amHTM T3KHX reHepaTOpOB OT CBepXTOKOB npHMeHfleTCH 
TOKOBan 3amHTa oôpaTHofl nocjieflOBaTejibHOCTH, KOTopaa pearn- 
pyeT Ha tokh, noHBJiHromnecH npn HecHMMeTpnnHbix kopotkhx 3a- 
MbiKaHHHX h Ha HecHMMeTpHHHbie pe*HMbi Harpy 3 KH. CxeMa 3a- 
mHTbi nona 3 aHa Ha pnc. 127. 

3aUIHTa COCTOHT H3 (|)HJIbTpa TOKOB OÔpaTHOH nOCJieflOBaTejIbHO- 
cth OTOn, Ha BbixoAe KOToporo BKjifoneHbi ABa tokobhx pejie 1 h 2. 

Pejie 1 ôojiee rpyôoe (/ cp =0,5-i-0,8 / H0M ), oho AeficTByeT nepe3 
pejie BpeMeHH 7 Ha OTioiioneHHe reHepaTopa, a ôojiee nyBCTBHTejib- 
Hoe pejie 2 (/ C p=0,l-f-0,2 / HO m) inpeAHaaHaneHO ajih CHirHaAHaauHH 
b cjiynae oôpHBa oahoô H3 <f>a3 tokobhx ueneft hah HecHMMeTpnH 
b nepBHHHoâ cera. 

Tok Ha BHXoae <|>HAbTpa OTOn b pejie 1 h 2 6y.neT npoxoAHTb 
npH B03HHKH0BeHHH HeCHMMeTpHHHOrO (AByX<j)a3HOrO H HByXC^a3- 
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Horo Ha 3 eMJiio) KopoTKoro 3aMbiKaHHH, a TaKwe npH Hep a BeHCTBe 
tokob b (J)a 3 ax reHepaTopa. 

Pejie 1 u 2 ne ACHCTByeT npn Tpex<j>a3Hwx KOpoTKHX 3aMWKa~ 
hhhx, noaTOMy 3aiuHTa floncwiHeHa oahhm tokobwm pejie 5 h oahhm 
pejie HanpsuKeHHH 6 . YcraBKH Ha sth pene, a TaK*e Ha pejie 
BpeMeHH 7 BblÔHpaiOTCH TOHHO TaK JKe, KaK Ha paCCMOTpeHHOÔ BHUie 
MaKCHMajibHofi tokoboh 3amHTe reHepaTopa. flpH 3aMbiKaHHH koh- 
tbktob pejie 7 cpaôaTWBaroT pejie 8 h npn 9T0M OTRAionaeTCH bh- 
KjiiOHaTe^b reHepaTopa h AHI. 



Phc. 127. CxeMa tokoboh 3amHTM reHepaTopa oôpamoH 
noc.Tea.OBaxe.TbHocTH h 3amnTa ot neperpy3KH 


3amHTa reHepaTopa ot neperpy3KH, fleâcTByromaa Ha cnraaA, 
BbinOJIHHeTCH OAHHM TOKOBWM peAe 3 H OAHHM pejie BpeMeHH 4, KOTO- 
poe AOAJKHO ÔbITb TepMHHeCKH yCTOÔHHBWM. 

Tok cpaôaTHBaHHH tokoboto pejie 3 OTCTpaHBaeTCH ot homH' 
HajibHoro TOKa reHepaTopa (no (J>opMyjie 39 ) ; 

I _ 7 hom 


rae £ B =1,05. 

BwaepJKKa BpeMeHH pejie 4 npHHHMaeTCH ôoAbiue BpeMeHH Aeô~ 
CTBHH 3amHTbI TeHepaTOpa OT CBepXTOKOB. 

3 a m h t a n e n h B03ÔyjKAeHHH reHepaTopa ot 
3aMbIKaHHH Ha 3 e M A K) B AByX T O H K a X. npHHUHn Aeô' 
ctbhh 3aiuHTbi noKa3aH Ha pHC. 128. 3amHTy ycTaHaBAHBaioT TOAbKO 
Ha TypôoreHepaTOpax. Ha craHimn oôhhho ycraHaBAHBaroT oahh 
oôluhh KOMnAeKT 3amHTbi, KOTOpbiô noAKAK>naK)T k reHepaTopy, 
HMeiomeMy 3aMbiKaHHe b nenH B03Ôy}KAeHHH. 

CxeMa aaïUHTH coctoht h 3 >nore hhhom eTpa 77, a p h coe ahihh eiMoro 
k KOAbiraM pOTOpa P, noAynaiomero nHTaHHe ot B036yAHTeAH B h 


•—518 
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tokoboix) pejie T, KOTopoe BKjnonaeTCH b AHaroHaAb MocTa, oôpa- 
3yeMoro oômotkoh B03Ôy>KAeHHH h noTeHunoMeTpoM. 

npH 3aMbIKaHHH Ha 3eMJIK) B OAHOH TOHKe pOTOpa ( K-l ) Hanpfl- 
xceHHe oTHOCHTeJibHO 3eMJiH pacnpeAejiHeTCH no oÔMOTKe BoaôyjK- 
fleHHH h noTeHUHOMeTpy oAHHaKOBO, KaK noKa3aHo Ha pnc. 128, a. 

Pejie noAKJnonaeTCH oahhm 3a}KHMOM k Bajiy poTopa nepe3 cne- 
UHajibHyio meTKy, a ApyrHM — k ABH>KKy noTeHunoMeTpa, KOTOpbiô 
ycTaHaBJiHBaioT b Tonny c HyjieBbiM noTeHunajiOM OTHOCHTeJibHO 
3eMJIH. npH 3TOM H6pe3 pejie He npOXOAHT nOCTOHHHblft TOK, TaK KaK 
06 a ero 3a}KHMa npncoeAHHeHbi k TOHKaM c oAHHaKOBbiM noTeHUHa- 

JIOM. 



Phc. 128. FIpHHUHn AefioTBHH 3amHTU uena B036y>KAeHHH 
ot 3aMhiK3HHH Ha 3eMJiio b AByx To^Kax h pacnpeAejieHHe 
HanpîDKeHHH npH 3aMUKaHHH Ha 3eMJiio b oahoh Toqne (a) 
h AByx To^Kax (6) 

B cjiynae noHBjieHHH BToporo 3aMbiKaHHH Ha 3 eMJiio (b Tonne 
K’2, pnc. 128,6) pacnpeAejieHne HanpH>KeHHH Ha poTope h noTeH- 
UHOMeTpe H3MeHHTCH. B TOHKe nOTeHUHOMeTpa, K KOTOpOMy npH- 
coeOTHeH 33JKHM pene, hohbhtch noTeHunaji OTHOCHTeJibHO 3eMjm, 
paBHbift A U. üoa AencTBHeM SToro Hanpn>KeHHH nepe3 pejie nponAeT 
TOK H OHO CpaÔOTaeT. 

3amHTa, KaK npaBHJio, AencTByeT Ha cnmaji. 

J^jih npeAOTBpauxeHHH Jio>KHoro AencTBHH pejie npn npoxo>KAeHHH 
nepeMeHHoro TOKa, KOTopbift HaBOAHTCH b oôMOTKe poTopa 3a cneT 
HepaBHOMepHocra B03AyuiHoro 3a3opa reHepaTopa, b uenb pejie 
BKJIHDHaeTCH ApOCCeJIb fl C ÔOJIbUIHM HHAyKTHBHblM COnpOTHBJieHHeM 
AAH nepeMeHHoro TOKa h MajibiM OMHnecKHM conporaBAeHneM rjm 
HOCTOHHHOrO. 
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§ 21. 3auiHTa aneKTpoflBMraïeneM 

IloBpe^AeHHe a^eKTpoABHraTejieü, Heinop- 
MajibHbie p e >x h m bi paôoTbi « ocHOBHbie THnbi aa- 
iuht. B oÔMOTKax sjieKTpoABHraTejieH h Ha hx BbiBOAax Moryr ôbiTb 
3aMbIKaHHH OAHOH (J)a3bl Ha 3eMAK), MHOrO(J)a3Hbie KOpOTKHe 3aMbI* 
KaHHH H 3aMbIKaHHH MCJXAy BHTKaMH QÔMOTXH CTaTOpa. IlpH 3TOM 
nepe3 BJieKTpoABHraTejiH MoryT npoTeKaTb ôoAbmne tokh, pa3py* 
maioiime H30 ahuhk> h MeAb oômotxh, craAb poTopa h CTaTopa. 

B KanecTBe 3amHTbi ot MHorocJ)a3Hbix kopotkhx 3aMbixaHHH npH* 
MeHneTCH TOKOBaa OTcenxa; a Ha moiahux ABHraTeJinx — npoAOAb» 
Han AH(J)(J)epeHUHaAbHaH 3àmHTa. 

3aiAHTy ot OAHO(J)a3Hbix 3aMbixaHHH ycTaHaBJiHBaiOT Ha ABHra* 
TeAHX MOmHOCTbK) AO 2000 K8T npH TOKe 3aMbIKaHHH CBbirne 10 a. Ha 
ôoAee MoiAHbix ABHraTeJinx npH Toxe CBbirne 5 a OHa BbinoAHneTCH 
C nOMOIAblO TpaHC(j)OpMaTOpOB TOKa HyAeBOH nOCAeAOBaTeAbHOCTH 
aHajiorHHHo 3amHTe xaôeAbHbix ahhhh. 

SjieKTpoABHraTejiH qaero noABep>xeHbi neperpy3aM, KOTopbie mo* 
ryT B03HHKaTb no TexHOAornqecKHM npHHHHaM, HanpHMep H3-3a 
3aBajia yrAeM MejibHHUbi hah apoôhaxh, 3aÔHBaHHH nbiAbio bchth- 
AHTOpa HAH HeHCnpaBHOCTH MexaHH3Ma. 

lleperpy3Ka npHBOAHT k yBeAHneHHio Toxa, noTpeÔAHeMoro 3Aex* 
TpoABnraTeAeM, hto motust noBAenb 3a coôoh neperpeB h noBpe*« 
AeHHe H30AHUHH. 

3aiAHTa SAexTpoABHraTeAH ot neperpy3xn Mo>xeT AeftcTBOBaTb 
Ha oTXAKDneHHe, Ha CHrHaA hah Ha pa3rpy3xy npHBOAHMoro Mexa- 
HH3Ma. 

npH OÔpbIBe OAHOH H3 (J)a3 OÔMOTXH CTaTOpa ABe ApyrHe (})a3bi 
neperpy>xaK)TCH toxom b 1,5 — 2 pa3a ôoAbiiiHM HOMHHaAbHoro, 
OAHaxo 3am«Ta SAexTpoABHraTeAH ot paôoTbi Ha AByx (J)a3ax, xax 
npaBHAo, He ycTaHaBAHBaeTCH, Tax xax npn npaBHAbHoft axcnAyaTa- 
Uhh oôpbiB (J>a3bi npoHcxoAHT BecbMa peAXo. 

npH XOpOTXHX 3aMbIXaHHHX B CeTH, nHTaiOmeH ABHraTGAH, Ha- 
npn>xeHHe Ha ABHraTeAnx noHHJxaeTCH, BCAeACTBHe nero ABHraTeAH 
3aTOpMa>XHBaiOTCH. 

riocAe oTXAioneHHH xopoTXoro 3aMbixaHHH HanpH>xeHHe BoecTa- 
HaBAHBaeTCH h HanHHaeTCH caM03anycx ABHraTeAeft. npH stom toxh 
caM03anycxa MoryT AOCTHraTb ôoAbiiiHx BeAHHHH h npHÔAHJxaTbca 
x nycxoBbiM ToxaM, H3-3a nero Hanpn>xeHHe uomeT cHH3HTbCH ao 
B eAHHHHbl, npH XOTOpOH ABHraTeAH He pa3BepHyTCH. 

IlosTOMy, xorAa H3-3a ôoAbmoro CHH>xeHHH Hanpn>xeHHH HeAb3H 
oôecnenHTb OAHOBpeMeHHoro caM03anycxa Bcex ycTaHOBAeHHHX 
SAexTpoABHraTeAen, qacTb 113 hhx oTXAioqaeTCH cneunaAbHOH 3amH* 
toh MHHHMaAbHoro HanpA>xeHHH. 

3aiAHTa OT MHOTO(J)a3HbIX XOpOTXHX 3aMbIXaHHÔ 
h neperpy3XH. /J,ah 3amHTbi ot MHoro(|)a3Hbix xopotxhx 3aMH- 
xaHHH HanôoAee nacra HcnoAb3yeTcn TOXoBan oTcenxa, BbinoAHeH-» 


6 * 
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Han npn noMomn OAHoro TOKOBoro pejie T, BKJUoneHHoro Ha pa 3 - 
HOCTb tokob AByx (J)a3, npoMencyTonHoro pejie 77 h yKa3aTejibHoro 
pejie y (pHc. 129). 




Phc. 129. CxeMa 3amHTbi 
sjieKTpo^BHraTejiH AByx<j)a3- 
HOH OflHOpeJieHHOH TOKOBOîi - 
OTCeHKOH 


Phc. 130. CxeMa AByxtj)a3- 
HOH OAHOpeJiefiHOH MaKCH- 
MâJIbHOH TOKOBOH 3aiUHTbl 
sjiexTpoABHraTejiH c 33 bh- 
CHMOH BblJXepJKKOH Bpe- 
MeHH 


IlpHMeHHeTCH TâKïKe 3amHTa, BwnojiHeHHaH TOKOBbiMH pejie T/B 
C 33BHCHMOH XapâKTepHCTHKOH no CXeMe pHC. 130, npH 3T0M HH^yK- 
UHOHHbiH ajieMeHT pejie HT-84, AeftcTByiomHH c BbiAepxŒoft BpeMe- 



Phc. 131. CxeMa 3amHTu MHHHMajibHoro HanpHaceHHH 


hh, HcnoJib3yeTCH ajih 3amHTbi ot neperpy3KH. 3amHTbi nepe3 6 jiok- 
KOHTaKTM EK AeHCTByiOT Ha SJieKTpOMarHHT OTKJIIOHeHHH 90. 

CxeMa 3amHTbi MHHHMajibHoro HanpnHceHHH. 
3Ta cxeMa (pnc. 131) npHMeHHeTca ajih OTKJiioqeHHH HeoTBeTCTBeH- 
Hbix ajieKTpoABHraTeJieft npn chhjkchhh HanpHxœHHH c uejibio 
oôjierHHTb caM03anycK OTBeTCTBeHHbix ABHraTeJieft. 
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3 amHTa oôbnmo BbinojiHneTCH Ha KajKAofi ceKUHH côopHbix ihhh, 
nHTaiomHx ABHrarejin, h coctoht H 3 Tpex pejie MHHHMajibHoro Ha- 
HpH>KeHHH //, KOHTaKTbl KOTOpblX BKJIIOHeHbl nOCJieAOBaTeJIbHO. 
Taxoe BKAioqeHHe pejie npeAOTBpamaeT cpaôaTbiBaHHe 3 amHTbi npH 
neperopaHHH npeAOXpaHHTejin TpaHC(J)opMaTOpa Hanpa>KeHHH. 

Hanpn>KeHHe cpaôaTbiBaHHH 3 amHTbi MHHHMajibHoro HanpHJKe- 
HHH OTCTpaHBaeTCH OT MHHHMaJIbHOrO paÔOHerO HanpH>KeHHH UIHH, 
nHTaioiAHx 3 aiAHTbi no (J)opMyjie 33: 

j j- U p a 6 •MHH 

U ^ = ~Tk ’ 

R H R B 

r^e k n =\,\— 1,2. 

BbiAep>KKa BpeMeHH 3amHTbi (Ha peAe B) Ha oTKjnoneHHe HeoT- 
BeTCTBeHHbix a.ieKTpoABHraTejieft OTCTpaHBaeTCH ot oTceaeK SAeicrpo- 
ABHraTejieft h npHHHMaeTca paBHoâ 0,5 ceK. Peae BpeMeHH aepe3 
yKa3aTeabHoe peae y h npoMeacyToaHoe peae Tl npoH3 BOAHT ot- 
KAKDaeHHe aaeKTpoABHraTeaeô JT -1 h JT- 2 . 


KoHTpoAbHbie eonpocbi 

1 . Ha 3 HaqeHHe h ycipoficTBo H 3 MepHTejibHbix TpaHC(j)opMaTOpoB Tona h Ha- 
npHJKeHHH. 

2. Kanae pacnpocTpaHeHHbie cxeMu coeAHHeHHH TpaHC^opMaiopoB Tona h 
HanpH>K 6 HHH Bbi 3 Haeie? 

3. Mto TaKoe tok cpaôaTbiBaHHH MaKCHMajibHon 3 amHTbi h no naKHM ycjiobhhm 
oh BbiÔHpaeTCH ajih 3 amHTbi jihhhh, TpaHctjiopMaTOpa. reHepaTOpa? 

4. Kax AencTByiOT h ajih qero npHMeHHiOTCH K 0 p 0 TK 03 aMbiKaTejiH h otagjih- 
tgjih Ha noACTaHUHHx, npncoeAHHeHHbix k jihhhhm sjieKTponepeAaqn 6 e 3 bhkjiio- 
qaiejien? 

5. PaccKa>KHTe o Ha 3 HaqeHHH h ochobhhx THnax 3 amHT, KOTopue yciaHaB- 
jiHBaioTCH Ha TpaHC(})opMaTopax. 

6. ÆjIH K3KHX uejjeH Ha MaKCHMajIbHblX 3amHTaX yCTâHaBJIHBaeTCH ÔJIOKHpOB- 
Ka MHHHMajibHoro HanpnxceHHH? 

7. Mto Taxoe tôk HeôajiaHca AH<j)(j)epeHUHajibHOH 3amnTbi TpaHC(j)opMaTOpa h 
K aKHe Mepbl npHMeHHiOTCH AJIH CHHXCeHHH ero BeJIHHHHbl? 

8 . Ha 3 HaqeHne h ocHOBHue THnu 3 amHT, ycTaHaBjiHBaeMux Ha reHepaiopax. 



rriABA v 


ABTOMATMKA 3HEPrOCMCTEM 


§ 22. ABTOMaTHMecKoe BK/noneHMe pe3epBHbix 
MCTOMHHKOB VIHTdHHSI H 3neKTpOo6opyflOBaHM5l (ABPJ 

Ha3Ha^eHne ABP. Bbicoxyio icTeneHb iHaiAeacHocT» 
9Ji©KTpQCHa6}KeHHH oôecneqHBaiOT KOAbueBbie cxeMbi, xorAa nmaHHe 
noTpeÔHTejiefi ocymecTBAneTcn OAHOBpeMeHHo ot AByx hah ôoAee 
nHTaiomHx hctohhhkob (ahhhh, TpaHC(J)opMaTopoB). B cAynae aBa- 
pHHHoro OTKAioHeHHH OAHoro H3 hctohhhkob nHTaHHe noTpeÔHTeAeiï 
COXpaHHTCH no AHHHHM HAH TpaHC(J)OpMaTOpaM, OCTaBUIHMCH B pa- 
6oTe, hto hbahctch npenMymecTBOM cxeMbi KOAbueBoro nHTaHHH. 

HecMOTpn Ha sto, MHorne noACTaHUHH B03AyniHbix h xaôeAbHbix 
ceTefi, HMeioiAHe ABa hah 6oAee HCToniHHKa 3A6KTpOiCHa6>KeHHH, 
paôoTaiOT no cxeMe OAHocTOpOHHero nnTaHHH. IlpHMeHeHHe Taxon 
(MeHee HaAOKHoft) cxeMbi 3AeKTpocHa6>KeHHH uomeT oxa3aTbCH 
ueAecooôpa3HbiM a^h yMeHbineHHH tokob xopoTKoro 3aMbiKaHHH h 
oÔAemeHHn CHAOBoro SAeKTpoTexHHnecKoro oôopyAOBaHHH, ynpo- 
meHHH peAenHOH 3amHTbi, co3AaHHH HeoôxoAHMoro pe>KHMa no Ha- 
npnjKeHHio, nepeToxaM moiuhocth h t. n. 

B HexoTopbix CAynanx npn pa3BHTHH cera OAHOCTopoHHee nHTa¬ 
HHe nOTpeÔHTeAefi HBAHeTCH eAHHCTBeHHO B03M0)KHbIM pemeHHeM^ 
Tax xax paHee ycTaHOBAeHHoe SAeKTpooôopyAOBaHHe h peAeÜHan 
3amHTa He no3BOAHK)T ocymecTBHTb paôoTy no KOAbueBOH cxeMe. 

HeAOCTaTKOM cxeMbi OAHocTOpOHHero nHTaHHH hbahctch to, htq 
OTKAIOHeHHe eAHHCTBeHHOrO HCTOHHHKa npHBOAHT K npeKpameHHK> 
nHTaHHH noTpeÔHTeAen, t. e. k aBapHH. 3tot HeAocTaTOK Momer 
ôbiTb ycTpaHeH npHMeHeHHeM aBTOMaTHnecKoro bkahdmchhh pe3epBa 
(ABP). 

PaccMOTpHM npHHUHn AencTBHH ABP Ha npHMepe cxeMbi, npn- 
BeAeHHOH Ha pnc. 132.-llHTaHHe noACTaHUHH A ocymecTBAneTcn no 
oahhohhoh ahhhh ot noACTaHUHH B. Brapan ahhhh, npHxoAHiuan 
c noACTaHUHH B, HaxoAHTCH noA HanpH>xeHHeM. B CAynae OTKAione- 
HHH AHHHH A — B aBTOMaTHHeCKH BKAHDHHTCH BblKAHDHaTeAb B-2 
ahhhh B — A , qeM BHOBb ôyACT noAaHO HanpH>xeHHe noTpeÔHTeAHM 
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noACTaHUHH A. nmaHHe npepBeTcn jinuib Ha Heôojibinoe BpeMH, 
HeOÔXOAHMOe A^fl CpaÔaTbIBaHHH aBTOMaTHKH H BKJnOHeHHH BblKJIJO- 
qaTeJiH S-2 jihhhh B — A , HaxoAHmeftcH b pe3epBe. 

ÂBTOMaTHHeCKOe BKJIIOqeHHe pe3epBHbIX HCTOHHHKOB nHTâHHH 
npHMeHHeTCH Taione b ycTaHOBKax coôcTBeHHbix Hy>KA 3 JieKTpocTaH* 
II, H H H noACTaHUHH. ÜHTaHHe 
9AeKTpoABHraTeAefl h Apyrnx 
noTpeÔHTeAeft coôcTBeHHbix 

Hyn^A KancAoro arperaxa cran- 

UHH OÔblHHO OCymeCTBJIHeTCH OT 
OTAeJibHoro TpaHC(j)op m arap a 
COÔCTBeHHblX Hy>KA (pHC. 133). 

B cjiyqae OTKjnoneHHH OAHoro H3 
paÔOHHX TpaHC(J)OpMaTOpOB T-1 
HJIH T-2 aBTOMaTHHeCKH BKJIIO- 
qHTCH COOTBeTCTByiOIAHH BblKJIIO- 

qaxejib B-3 hjih B-5 ipe 3 epiBiHoro 
TpaHC(J)OpMaTOpa COÔCTBeHHblX 

Hy>KA 3T-3. 

OnbiT SKcnjiyaTauHH SHepro- 
CHCTeM CoBeTCKoro Coi03a noKa- 
3bIBaeT, HTO ABP HBJIfleTCH Bbl- 
C0K03(J)(J)eKTHBHbIM CpeACTBOM 
noBbimeHHH HaAOKHocra SHeprocHaô^eHHH. YcneuiHOCTb AeôcTBHH 
ABP cocTaBJiaeT 90—95%. ÎIpocTOTa cxeM h Bbicoxan 3(})(j)eKTHB- 
HOCTb AeHCTBHH OÔyCJIOBHJIH UIHpOKOe IipHMeHeHHe ABP B 3JieK- 
TpnqecKHx ceTnx h Ha sjieKTpocTaHUHHX. 




Phc. 132. CxeMa aghctbhh ABP jih 

HHH 


Phc. 133. CxeMa a^hctbhh ABP TpaHC(j)opMaTopa co6- 
OTBeHHUX Hy>KA 

OcHOBHbie TpeôoBaHHH k icxeMaiM ABP. B 3Kcnjiy- 
aTauHH HaxoAHTCH êoAbuioe koahhcctbo ABP pa3Hbix thüob, koto* 
pbie HMeiOT cboh cneuH(J)HqecKHe ocoôeHHOCTH. OAHaxo Bce ohh 
AOA>KHbi yAOBAeTBopHTb cjieAyiomHM OCHOBHblM TpeÔOBaHHHM: 

cxeMa ABP AOJDKHa AencTBOBaTb npn Hcne3HOBeHHH Hanpn>Ke* 
hhh Ha uiHHax noTpeÔHTejiH no jiioôoh npHHHHe, Kax, HanpnMep, npn 
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owhôohhom hjih caM0np0H3B0jibH0M OTKjiioqeHHH BbiKjnoqaTejieft 
paôonero HCTonHHKa nHTaHHH, npn Hcne3HOBeHHH Hânpn>KeHHH Ha 
uiHHax paôonero HCTOHHHKa nHTaHHH. BKjnoneHHe pe3epBHoro hctoh- 
hhkh nHTaHHH AonycKaeTCH Taioxe npn kopotkom 3 aMHKaHHH Ha 
niHHax noACTaHUHH; 

AAH toto HToôbi yMeHbuiHTb AAHTejibHocTb nepepbiBa nHTaHHH 
noTpeÔHTejiefi, BKAioqeHHe pe3epBHoro HCTOHHHKa nHTaHHH aoa>kho 
npoH3BOAHTbCH bo3mo>kho ôbicrpee, cpa3y me nocjie OTKjnoneHHH 
paôonero HCTOHHHKa. Ilpn stom BpeMH nepepbiBa nHTaHHH onpe^e- 
jineTCH coôcTBeHHbiM BpeMeHeM BKjnoneHHH BbiKjiioqaTejiH pe3epB- 
HOTO HCTOHHHKa nHTaHHH; 

AeficTBHe ABP jxojimno ôbiTb OAHOKparabiM, aah Toro HTOÔbi He 
AonycTHTb MHoroKpaTHoro BKjnoneHHH pe3epBHoro HCTOHHHKa nHTa¬ 
HHH Ha HeycTpaHHBineecH KopoTKoe 3aMbiKaHHe; 

AAH TOTO HTOÔbl He AonycTHTb BKAIOqeHHH HCTOHHHKa pe3epBHOrO 
nHTaHHH Ha KopoTKoe 3aMbIKaHHe B HeOTKAHDHHBmeMCH HCTOHHHKe 
paôonero nHTaHHH, «cxeMa ABP He AOAJKHa npHXOAHTb b AeficTBHe 
AO OTKAioqeHHH BbiKAioqaTeAH paôonero nHTaHHH. 3Ta me 6aokh- 
poBKa HCKAionaeT onacHOCTb HecHHxpoHHoro BKAioqeHHH AByx 
hctohhhkob nHTaHHH — paôonero h pe3epBHoro; 

AAH nycxa ABP npH Hcne3HOBeHHH HanpH>KeHHH Ha niHHax pa6o- 
qero HCTOHHHKa nHTaHHH, KorAa ero BbiKjnonaTejib ocTaeTcn bkjiio- 
neHHbiM, cxeMa ABP AonoAHHeTCH cneuHaAbHOH 3amHTOH mhhh- 
MajibHoro Hanpn>KeHHH, hah, HHane roBopn, nycKOBbiM opraHOM 
MHHHMaAbHoro Hanpn>KeHHH; 

AAH yCKOpeHHH OTKAIOqeHHH pe3epBHOrO HCTOHHHKa nHTaHHH 
b CAynae BKAioqeHHH Ha HeycTpaHHBineecH Koporaoe 3aMbiKaHHe 
npHMeHHioT ycKopeHHe abhctbhh 3amHTbi nocAe ABP; 

KpOMe 3THX OCHOBHblX TpeÔOBaHHH, K yCTpOHCTBaM ABP B OT- 
AeAbHbix CAynanx npeA'MiBAHioTCH jxonojmmejibubie TpeôoBaHHH h 
ycTaHaBAHBaiOTCH AonoAHHTeAbHbie ôaokhpobkh, oôecnenHBaioiAHe 
npaBHAbHyio paôoTy aBTOMaTHKH. 

B 3KcnAyaTauHH npHMeHHeTCH MHoro pa3HOo6pa3Hbix cxeMABP, 
yCTaHOBAeHHblX Ha AHHHHX, TpaHC(j)OpMaTOpaX, UIHHOCOeAHHHTeAb- 
HblX H CeKUHOHHblX BblKjnOHaTeAHX H T. A- PaCCMOTpHM HeKOTOpbie 
H3 HHX. 

ABP TpaHC(j)opMaTOpOB. Ha pnc. 134 npHBeAeiHa cxeMa 
ABP TpaHccj)opMaTopoB. ÜHTaHHe noTpeÔHTeAeft ocymecTBAneTcn 
HopMaAbHO oahhm TpaHC(J)opMaTOpoM T-l . TpaHC(J)opMaTop T-2 
OTKjnoneH h HaxoAHTCH b pe3epBe. B CAynae OTKAioqeHHH BbiKAiona- 
TejiH B-l paôonero TpaHC(J)opMaTopa ero ÔAOKHpoBOHHbiH koh- 
TaKT B\ pa30MKHeT uenb oômotkh peAe P/7i, KOTOpoe npH BKAioqeH- 
hom B-/ HaxoAHAoeb noA HanpH>xeHHeM. PeAe PI1\ HMeeT 3aMeAAe- 
HHe Ha oraaAaHHe HKopH, BCAeACTBHe nero KOHTaKTbi ero pa3MbiKa- 
IOTCH C BblAepJKKOH BpeMeHH. OAHOBpeMeHHO ÔAOKHpOBOHHblH KOH- 
TaKT B\ noAaeT nAioc nepe3 pa3MbiKaiomHe KOHTaKTbi peAe Pri\ Ha 
SAeKTpoMarHHTbi BKAioqeHHH BbiKAionaTeAefi £-3 h B-4 pe3epBHoro 
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TpaHC<}>opMaTopa. no HCTeneHHH BHflep*KH BpeMeHH pejie PF1\ 
p 330 MKHeT KOHTaKTbl, pa3pbIBaH uenb BKAIOHeHHH BbIKJIK)MaTeJieft 
pe 3 epBHoro TpaHc^opMaTopa, neM oôecneMHBaeTca OAHOKpaTHOCTb 
AeftCTBHH ABP. 

Ecjih pe3epBHbiH TpaHc$opMaTop ÔyAeT BKjiioqeH Ha Heycrpa- 
HHBUieeCH KOpOTKOe 3aMbIKaHHe, OH BHOBb OTKJIK5HHTCH • pejieHHOH 
33IHHTOH. BTOpH'IHOrO BKJIKJHeHHH WpH 3TOM IHe IITpQH30HAeT, T3IK KaK 



pejie Prix k STOMy BpeMeHH y*e pa30MKHeT cboh KOHTaKTbl b uenn 
BKjHoneHHH BbiKJHonaTeJieH B-3 h B-4. 

Pejie PIIi BHOBb 3aMKHeT cboh KOHTaKTbl h noflroTOBHT cxeMy 
ABP k HOBOMy fleHCTBHio jiHuib noc/ie Toro, KaK 6ya,eT BoccTaHOBJie- 
Ha HopMajibHaa cxeMa nHTaHHH h BKAioHeH BbiKJnonaTejib B-l. 

Hjih Toro hto6h BbiKjHOHaTejiH B-3 h B-4 ycnejiH HaflejKHo bkjiio- 
HHTbca, 3aMe^eHHe Ha oTnaaaHHe HKopa PIIx 4td aoahîho 6biTb 
Cojibiue BpeMeHH bkjhohchhh BbiKJnOHaTejieô: 

*OTn=*.M+(0,2-*-0,3)ceK. (42) 

B KanecTBe pejie PUx MoryT ôbiTb Hcnojib30BaHU pejie ranoB 
Pn-252, KJXP-y h AP- 

Kan yKa 3 aHo Bbirne, nycK ABP h BKjHoneHHe pe 3 epBHoro TpaHc- 
4 >opMaTOpa npoHcxoAHT npn otkjhohchhh BbiKjironaTeAH paôonero 
TpaHC(|)opMaTopa B-l. Ho uiHHbi HH 3 mero HanpHHceHHH MoryT ôbiTb 
oôecTOHeHbi h npn otkjhohchhh oahoto BbiKJnonaTeAH B-2 co CTopo- 
«bi Bbicmero Hanpa>KeHHH TpaHC(j>opMaTopa. Mtoôh oôecneHHTb ach- 
CTBHe ABP H B 3 TOM CAyHae, OT ÔAOKHpOBOHHOrO KOHT 3 KT 3 BHKAIO- 
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HaTejia B-2 npH ero OTKaiOHeHHH noAaeTCH HMnyjibc Ha oTKJHOneHHe 
BHKJIIOHaTeJlH B-l. 

rioTepa nHTaHHH .norpeôHTe.TeH B03Mo>Kiia raiOKe h npH iic i ie3- 
HOBeHHH HanpHJKeHHH Ha IHHHaX Bbicuiero HanpHJKeHHH, K KOTOpblM 
noflKjiioHeH TpaHC(J)opMaTop. Tan KaK npn stom BbiKaiOHaTeaH B-l h 
B-2 OCTaiOTCH BKJIKDHeHHblMH, HeOÔXOflHMbI flOnOJlHHTejIbHbie Mepbl 

ajih nycKa ABP h BoccTaHOBJieHHH jiHTaHHH TiOTpeÔHTejieH. 



a — c abymh pe*ne HanpHHceHHH npw nHTaHHH ot pa3Hbix TpaHctfcopMaTO- 
poe HanpH5KeHHfl; 6 — c abymh pene BpeMeHH 3B-235; e —• c oahhm pejie 
epeMeHH 3B-235 h BcnoMoraTejibHbiM ycTpoôcTBOM By-200; e — c oahhm 
peAe HanpHHceHHH h oahhm pene TOKa 


Æjih Toro HTOÔbi oôecne^HTb AeftcTBHe ABP h b stom cjiyuae, 
npeAycMOTpeHa cneunajibHaH 3amHTa — nycKOBOH opraH MHHHMajib- 
Horo HanpHJKeHHH (pejie PH u PH 2 , PB). npH Hcue3H0BeHHH Hanpu- 
>KeHHH pejie MHHHMajibHoro HanpH>KeHHH PH\ 3aMKHyT cboh koh- 
TaKTbi h noA^AyT njuoc Ha oôMOTKy pejie BpeMeHH PB, KOTOpoe no 
HCTeneHHH BbiAepxtKH BpeMeHH noAacT HMnyjibc Ha OTKjuoueHHe 
BbiKjHonaTejieH paôouero TpaHC(J)opMaTopa B-l h B-2. Ilocjie otkjiio 
neHHH B-l noAeHCTByeT ABP h bkjiiouht pe3epBHbift TpaHC(j)opMaTOp. 

JXj ih npeAOTBpameHHH oTKJuoueHHH TpaHC(J)opMaTopa T-l 3 amH- 
toh MHHHMajibHoro Hanpu)KeHHH, b cjiyuae ecjiH Ha CTopoHe Bbicuiero 
HanpH>KeHHH pe 3 epBHoro TpaHC(|)opMaTOpa HeT HanpH>KeHHH h Aeft- 
CTBHe ABP 6 yAeT 3 aBeAOMo HeycneuiHbiM, ycTaHOBjieHO pejie 
HanpHJKeHHH PH 2 . npH oTcyTCTBHH HanpH>KeHHH Ha iiiHHax Bbicuiero 
HanpHJKeHHH T-2 pejie PH 2 pa 3 MbiKaeT KOHTaKT, npeAOTBpamaa 
OTKAioueHHe BbiKJuoqaTejieH pe 3 epBHoro TpaHccJiopMaTopa. 

3 amHTa MHHHMajibHoro HanpinKeHHH. CxeMa 3a- 
UJHTbl MHHHMaAbHOrO HanpflJKeHHH— nyCKOBOH opraH ABP — Bbl- 
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noJiHfleTCfl, KaK npaBHjio, TaK, HToôbi OHa cpaôaTbiBajia npn Hcne3- 
HOBeHHH HanpnjKeHHH h He npnxoAHJia b Rek CTBHe npn HencnpaB- 
hocthx b uenflx Hanpn>KeHHH. Tax, b cxeMe, npHBeAeHHOH Ha 
pnc. 134, KOHTaKTbi Asyx -pejie PH { BKJimeHbi mocJieÆOBaTeJibiHO, hto 
npeAOTBpamaeT jio>KHoe orajiioneHne TpaHC({)opMaTopa b cjiynae 
neperopaHHH ojmoro H3 npejxoxpaHHTejieH b uennx Hanpn>KeHHH. 
O^naKo npn noBpe>KieHHH TpaHC({)opMaTopa Hanpn>KeHHH hjih 
OAHOB peMeHHOM neperopaHHH rb yx npe^oxpaHHTejieft jio>KHoe ot- 
KjnoneHHe TpaHC(f)opMaTopa Bce >Ke MO>KeT HMeTb MecTo. IloaTOMy 
ôojiee Ha^e>KHa cxeMa, npHBejieKHaH Ha pnc. 135, a, b kotopoh 
H cnojib3yiOTCH a sa pejie Hanpn>KeHHH, noAKjnoneHHbie k pa3HbiM 
TpaHC(j)opMaTopaM Hanpn>KeHHH. 3tz cxeMa npHMeHneTCH pe^KO, 
b oTBeTCTBeHHbi^c ycTaHOBKax, TaK KaK æjih ee ocymecTBJieHHH Tpe- 
ôyeTCH r sa TpaHCcjpopMaTopa Hanpn>KeHHH h ÆonoJiHHTejibHbifi koht- 
pOJIbHblH Kaôejlb. 

CxeMbi 3amHTbi MHHHMajibHoro Hanpn>KeHHH MoryT ôbiTb BbinoJi- 
HeHbi c noMombio RByx pejie BpeMeHH THna 3B-235 nepeMeHHOro 
Hanpn>KeHHH. 3 th pejie noAKjiioHaiOTCH k TpaHC(f)opMaTopaM Hanpn- 
H^eHHH H OÆHOBpeMeHHO BbinOJIHHIOT ({)yHKIJHH RByX pejie: BpeMeHH H 
HanpnJKeHHH. llpn Hcne3HOBeHHH Hanpn>KeHHH hjih npn CHH>KeHHH 
ero ro ycTaBKH cpaôaTbiBaHHH pejie 3B-235 HanHHaiOT paôoTaTb 
h cnycra HexoTopoe BpeMH 3aMbiKaiOT cbohmh KOHTaKTaMH uenb 
OTKjnoneHHH paôonero HCTOHHHKa nHTaHHH (pnc. 135,6). 

3amnTa MHHHMajibHoro Hanpn>KeHHH uomer 6biTb BbinojiHeHa 
c oahhm pejie BpeMeHH rana 3B-235, BKjnoneHHbiM nepe3 BcnoMora- 
TejibHoe ycTpo&cTBo BY-200, KOTopoe npeÆCTaBjineT coôoh Tpexcj)a3- 
Hbiô )BbinpHMHTejibHbift MocT (pnc. 135, e ). Pejie iB'peM©HH HaniHeTpa- 
ôoxaTb jiHHib b tom cjiynae, ecJiH Hanpn>KeHHe noHHi3HTCH or HOBipe- 
MeHHo Ha Tpex (j)a3ax. Ilpn neperopaHHH oruoto m .npeAoxpaiHHTeJiefi 
b uennx Hanpn>KeHHH pejie He cpaôoTaeT, TaK KaK ôyner nojuiHTbi- 
BaTbCH OT RByx 3ÆOpOBbIX (f)a3. 

B oTjiHqne ot paccMOTpeHHbix cxeM, ÔJioKHpoBKa ot neperopaHHH 
npeAOxpaHHTejieft b cxeMe pnc. 135, a ocymecTBÆHeTCH c noMombio 
pejie MHHHMajibHoro TOKa, BKJHoneHHoro b uenb TpaHC(|)opMafopoB 
TOKa paôonero TpaHC(J)opMaTopa hjih jihhhh. 

Pejie MHHHMajibHoro TOKa 3aMKHeT cboh KOHTaKT, Koma Hcne3* 
HeT tok Harpy3KH, TaK KaK tok cpaôaTbiBaHHH stoto pejie OTCTpoeH 
ot MHHHMajibHoro TOKa Harpy3KH corjiacHo Bbipa^KeHHio 


/ 


C .3 


I H.MHH 



(43) 


VRe k K — K03(f)(j3HIJHeHT Ha^e>KfHOCTH, paBHblH 1,3—1,5. 

YcTaBKH pejie b cxeMe 3amnTbi MHHHMajibHoro Hanpn>KeHHH 
BbiônpaiOT TaK, htoSh 3amHTa cpaôaTbiBajia TOJibKo npn nojiHOM 
Hcne3HOBeHHH Hanpn>KeHHH h He npnxojuijia b AeftcTBHe npn BHern- 
HHX KOpOTKHX 3aMbIKaHHHX, OTKJIIOHaeMblX pe3epBHbIMH 3aiUHTaMH 
c BbiAep>KKoft BpeMeHH, npn caM03anycKe sjieKTpoftBHraTejieH, a 
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TanjKe npn neperopaHHH jiioôoro npe,n,oxpaHHTeji5i TpaHCiJjopMaTopa 
HanpH*eHHH. 

HcXOAH H3 3THX yCJIOBHH, HanpH>K6HHe Cpa6aTbIB3HHH pejie MH* 
HHMajibHoro Hanpa>KeHHH bo Bcex paccMOTpeHHbix cxeMax (pHC. 134 
h 135) npHHHMaiOT paBHbiM 20—40% t/ H0M : 

U c .3 = (0.2 — 0,4) U „ 0M . (44) 

BbiaepX<Ka BpeMëHH 3amHTbI MHHHMajIbHOrO HanpaxeeHHH HOJI- 
WHa ÔbITb Ha CTyneHb CejieKTHBHOCTH ÔOJIbUie BblflepHiKH BpeMeHH 
pe3epBHbix 3aiu,HT npHJieacamefi ceTH, npH kopotkom 3aMbiKaHHH 
B 30He ÆefiCTBHH KOTOpblX OHa HaHHHaeT paÔOTaTb. 

B cxeMax ABP TpaHC(|)opMaTopoB hjih jihhhô nîiTaHHH coôctbch- 
HblX Hy«Æ BbiaepjKKy BpeMeHH 3aUIHTbI MHHHMajIbHOrO HanpHWeHHH 
. OÔbIHHO npHHHMaiOT paBHOH BbIÆep>KKe BpeMeHH MaKCHMajIbHOH 
tokoboô 3amHTbi TpaHciJiopMaTopa HJIH jihhhh: 

Au.H — ^M.T- (45) 

ycTaBKy pejie HanpaweHHH PH 2 (pnc. 134 h 135) oôhhho npH¬ 
HHMaiOT paBHOH 60—70% U a om, Tan htoôh oho Haae*Ho cpaôaTbi- 
Bajio npn HOMHHajibHOM HanpaweHHH Ha uiHHax pe3epBHoro hctoh- 
HHKa nHTaHHH. 

ABP ceKHHOHHoro b bi k ji io h a t e ji h. PacoMOTpHiM eme 
OflHy CXeMy ABP, OTJIHHaiOmyiOCH HeKOTOpbIMH OCOÔeHHOCTHMB 

(pnc. 136). 

riHTaHHe HByX CeKHHH UIHH nOflCTaHHHH, K OUHOH H3 KOTOpblX 
noAKJiioHeH ciiHxpoHHbiH KOMneHcaTop, ocymecTBJiaeTca hbvmh 
T paHCiJiopMaTopaMH. B cjiynae OTKJiioHeHHH Jiioôoro H3 hhx nponc- 
XOflHT aBTOMaTHHeCKOe BKJIIOHeHHe ceKHHOHHoro BblKJHOHaTejIH. 

CxeMa ABP BbinojmeHa aHajionmHO cxeMe, npHBeaeHHOH Ha 
pnc. 134. OiUHonpaTHOCTb achctbhh ABP o6ecne i iHBaeTC5i c .noMouibio 
npoMe*yTOHHbix pejie PÏ1\ h PIJ 2 , hmcioihhx 3aMeiyieHHe Ha bo3- 

BpaT HKOpH. OTJIHHHe COCTOHT B TOM, HTO B CXeMe M.JIH 3TOTO 
Hcnojib3yiOTCH pejie, ycTaHOBjieHHbie b uenax ynpaBJieHHH BbiKJHona- 
Tejia, Tax Ha 3 biBaeMbie pejie nojioHceHHH «BKjnoHeHo» PFIB, hto no- 
3 BOJiaeT He ycTaHaBjiHBaTb ÆonojiHHTejibHbix pejie. 

Æpyran ocoôeHHOCTb cxeMbi, npHBe^eHHOô Ha pnc. 136, oôycjioB- 
jieHa HajiHHneM Ha ceKUHH 2 noACTaHHHH CHHxpoHHoro KOMneHca- 
Topa. 

B cjiynae oTKJHoneHHH BbiKJHonaTejiH TpaHCiJiopMaTopa T-l„ 
nHTaiomero ceKHHio 1, HeMenJieHHO no^aeTca HMnyjibc Ha BKjnoqe- 
Hne ceKHHOHHoro BbiKJHOHaTejiH B-5. FIo npyroMy npOHexoflHT jihk- 
BH^aHHa aBapim b cjiynae oTKJHoneHHH BHKJHonaTejiH TpaHCiJiopMa- 
TOpa T-2. npH 3TOM ÔJIOKHpOBOHHblH K0HT3KT BblKJHOHaTeJIH B-3 
33MKHeT uenb 3JieKTpOMarHHT3 OTKJIIOHeHHH BblKJHOHaTeJIH B-6 CHH- 
xpoHHoro KOMneHcaTop a. 3 to hcoôxohhmo æjih toto, htoôh npenoT- 
BpaTHTb ero HecHHXpOHHoe BKJnoneHHe npn nonane HanpaweHHH ot 
ceKHHH 1, ocTaBuieftca b paôoTe. riocjie Toro Kan chhxpohhhh kom- 
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neHcaTop ôy^eT OTKJiroqeH, ÔJioKHpoBOTObift koht3kt BbiKjnoMaTe^a 
B 3 33MKHeT uenb BKJHOqeHHH CeKBHOHHOrO BbiKJiroqaTejIH. 

TaKoe Bbino^HeHHe cxeMbi Bbi3B3HO TeM, mto npn aefiCTBHH ABP 
B03M03KH0 HeCHHXpOHHOe BKJIIOHeHHe C TOJIHKOM TOKa, npeBbimaiO' 
iuhm AonycTHMyio BejiHHHHy, h noaTOMy hctohhhk HecHHXpOHHoro 
HanpsmeHHH HeoôxoanMO npe/iBapHTejibHo oTKjiioMHTb. Opn /teftcT'. 
BHH ABP M03KH0 He OTKJIIOHaTb CHHxpOHHblÜ KOMIieHCaTOp, 



Phc. 136. CxeMa ABP ceKUHOHHoro BbiKJiio^aTe.ui 


a TOJibKO KpaTKoapeMeHiHO OTKJiioHiHTb ero aBTOMaT rauieHHH 
noJifl (Am) h BKJiKJ^HTb ero BHOBb nocjie BiunoqeHHH ceKUHOHHoro 
BbiKjuoHaTejia. Tojitok TOKa npn stom ôyaeT MeHbrne, neM npn He- 
CHHXpOHHOM BKJIIOHeHHH, a nOCJie BKJIIOHeHHH Am CHHXpOHHblH 
KOMIieHCaTOp BTHHeTCH B CHHXpOHH3M— np0H30HfleT CaMOCHHXpO- 
HH3ai],HH. 

Ü.J1H ÔbICTporO OTKJIKD^eHHH CeKHHOHHOrO BbHünOHaTeJIH, eCJIH OH 
ÔyneT BKjHOHeH Ha HeycTpaHHBiueecH KopoTKoe 3aMWKaHHe, b cxeMe 
BbinojiHeHO ycKopeHHe 3amHTbi, ycTaHOBJieHHOô Ha cckuhohhom bh- 
KJiioqaTejie B-5 nocjie ÆeftcTBHH ABP. YcKopeHHe ocymecTBJiaeTCH 
KOHTaKTaMH pejie PIli h PIJ 2 , KOTopbie3aKopa«iHBaioT uenb koht3k- 
Ta pejie BpeMeHH 3aui,HTbi ceKUHOHHoro BbHononaTejm. 

BbiAepjKKy BpeMeHH Ha B03BpaT anopn npoMejKyTOHHbix pejie 
PIJi h PÎ1 2 , oôecneHHBaromnx o^HOKpaTHocTb ÆeftcTBHH ABP, icjieÆy- 

eT npHHHM3Tb paBHOH 

^oth == ^bk;i “f" (0,5 -s- 1 ) CCK . (46) 
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B OTJiHqne ot cxeMbi, npHBeAeHHoft Ha pnc. 134, b cxeMe ABP 

CeKIUÏOHHQrO BHKJIIOqaTeJIH OTCyTCTByeT 3aiHHTa MHHHMaJlbHOrO Ha- 
npHHceHHH. 3Ta 3amHTa b æbhhom cjiyqae He Hy>KHa, TaK KaK 06a hc- 
TOHHHKa nHTaHHH — paôoHHH h pe3epBHbift — noAKjnoqeHbi K OAHHM 
h TeM >Ke uiHHaM Bbicmero Hanpn>KeHHH. üpn ncqe3HOBeHHH Hanpn- 
HceHHH Ha 3thx HiHHax AeftcTBHe ABP Bce paBHo ôy^eT 6ecnojie3- 
HbiM, a cjieAOBaTejibHo, He Hy>KeH nycKOBOH opraH — 3aiHHja mhhh- 
MajibHoro Hanpn>KeHHH. 

TaKHM o6pa30M, Kor^a 06a HCTOHHHKa nHTaHHH — paôoHHH 
H pe3epBHbIH — nHTaiOTCH OT OAHHX OÔlItfïX HIHH, 3amHTy MHHHMaJIb- 
Horo HanpH>KeHHH mojkho He ycTaHaBjiHBaTb. 



ABP ji h h h h. CeTb, HMeiomaH AByxcTOipaHHee inHTaHne ot 
ihhh no^CTaHUKH I h IV, Kan noKa3aHo Ha pnc. 137, pa30MKHyTa 
BbiKjuonaTejieM B-3 Ha no^cTaHUHH II. Eipn stom ocymecTBJineTCH 
OAHOCTOpOHHee nHTaHHe noACTaHijHH I, II, III, IV h TpaHC(f)opMa- 
TopOB T-l, T-2, 7-3, noÆKJiioqeHHbix oTnaftKaMH k jihhhhm 6e3 Bbi- 
KJuoqaTeJieô Ha CTopOHe Bbicmero Hanpn>KeHHH. 

CxeMa ABP, yeraHOBjieHHaH Ha noACTaHijHH II, oôecneqnBaeT 
BoccTaHOBJieHHe nHTaHHH Harpy3KH b cjiyqae oTKJiioqeHHH jnoôoro 
H3 AByx HCTOHHHKOB. 

npH KOpOTKOM 3aMbIKaHHH (/(-/) Ha JIHHHH I—II OTKJHOHHTCH 
BbiKjnonaTejib B-l, hto npHBeAeT k Hcqe3HOBeHHK>HanpH>KeHHH Ha 
mHHax noACTaHUHH II. CpaôojaeT pejie Hanpn>KeHHH PH i, noAKjno- 
qeHHoe k TpaHCcfiopMaTopy HanpnnœHHH noACTamjHH II, h no/jacT 
njnoc Ha pejie BpeMeHH PBi. Cnycra Bbmep>KKy BpeMeHH, ycTaHOB- 
JieHHyio Ha stom pejie, ôy/jeT noAaH HMnyjibc Ha BKjnoqeHHe B-3 . Ta¬ 
KHM o6pa30M oèecneqHBaeTCH pe3epBHoe nHTaHHe noTpeÔHTejiHM 
no^CTaHUHH II h TpaHC(f)opMaTopa T-l , noAKjnoqeHHoro k jihhhh 
I—II. 
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ECJIH KOpOTKOe 3aMbIKaHHe ÔblJIO HeyCTOftHHBblM, BOCCTaHOBHTCJ! 
nHTaHHe Bcex noTpeÔHTejieft. Ecjih >Ke KopoTKoe 3aMbiKaHne K-l He 
ycTpaHHTCH, noAeftcTByeT 3amHTa, ycTaHOBJieHHaa Ha B-2, h otkjiio* 
hht ero. nHTaHHe >Ke noACTaHUHH II b stom cjiyqae coxpaHHTca'no 
JIHHHH II — III. 

B cjiyqae KopoTKoro 3aMbiKaHnn (K-2) Ha jihhhh III—IV ot- 
kjhohhtch BbiKjiioqaTejib B-6 , BCjieACTBne nero noTepaioT nHTaHHe 
nooicTatHUHH III h Tpanc^opMaTOpbi T-2 h T-3. B pe3yjibTaTe 
Hcne3HeT Hanpn>KeHHe Ha jihhhh II—III h cpaôûTaeT pejie Hanpaace- 
hhh PH 2 . riocjie Toro Kan AOpaôoTaeT pejie BpeMeHH 55 2 , ôyAeT 
no^aH njiioc Ha BKJiioqe- 
Hne 5-5. Ecjih Koporaoe 
3aMbiKaHHe K-2 He ycT- 

paHHT'CH, OTKJHOHHTCH 

'BbiKJiioqaTejib 5-5, a nH¬ 
TaHHe nOACTaHUHH III H 
TpaHC^opMaTopa T-2 co- 

XpaHHTCH no JIHHHH II — 

III. 

ripH KOpOTKOM 3aMbI- 
KaHHH Ha JIHHHH II — III 

(K-3) ABP ôy^eT Aen- 
cTBOBaTb aHajiorHHHo. B 
cjiynae BKJiioqeHHa Ha 
HeycTpaHHBineeca KOpoT- 
Koe 3aMbiKaHne K-3 6y- 
AeT OTKjiiaqeH 5-5. Æjia 
Toro HToôbi He AonycTHTb 
MHoroKpaTHoro BKjuoqeHHa BbiKjnoqaTejia B-3, b cxeMe ycTaHOBJie- 
ho ôjiOKHpyiomee npoMe>KyToqHoe pejie 5/7. 3to pejie cpaôaTbiBaeT 
npn AeficTBHH 3aui,HT B-3, caMoyAepHCHBaerca h pâ3MbiKaeT uenb 
BKJiioqeHHH 5-5 ot ABP. fleôjioKHpoBKa ABP ocymecTBjiaeTca c 
noMombio OTKjuoqaiomero ycTpoftcTBa Oy, KOTopoe CHHMaeT njiioc 
C OÔMOTKH 5/7. 

Pejie Hanpa>KeHHH PH 2 oôbiHHO noAKJiioqaioT k ycrpoHCTBy ot* 
6opa Hanpa>KeHHH ot KOH^eHcaTOpa cbh3h hjih ot BTyjioK MacjiHHbix 
BbiKjHoqaTejieft. JXna npeAOTBpameHHa jio>KHoro cpaôaTbiBaHHa ABP 
npn HapymeHHH uenefi HanpaateHna ycTaHaBJiHBaiOT no aB a pejie 
PHi h PH 2y Kan noKa3aHO Ha pnc. 134 h 135. PaccMOTpeHHaa cxeMa 
ABP AOJi>KHa coqeTaTbca c AEIB jihhhh TpaH3HTa, hto oôecnenHT 
Hanôojiee 3(f)(f)eKTHBHoe neücTBue aBTOMaTHKH. 

C x e m bi ABP Ha nepeMeHHOM onepaTHBHOM TOKe. • 
Ha pnc. 138 npHBeAeHa ynpomeHHaa cxeMa ABP OAnocTopoHHerô 
AeftcTBHH ajih noACTaHAHH c nepeMeHHbiM oneparaBHbiM tokom. 
BbiKJiioqaTejiH, yeraHOBJieHHbie Ha noACTaHUHH, oôopyAOBaHbi npÿ* 
JKHHHblMH HJIH rpy30BbIMH npHBOAHMH. 

npH OTKJHOHeHHH BblKJHOHaTeJIH paÔOHerO HCTOHHHKa nHTaHHH 



Phc. 138. CxeMa ABP Ha nepeMeHHOM onepatHB- 

HOM T0K6 
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ero ôjiOKHpOBOHHbiâ KOHT3KT B i 3aMbiKaeT uenb ajieKTpoMarHHTa 
BKjiioqeHHH BbiKJUonaTeJiH pe3epBHoro HCTOHHHKa nHTaHHH. B uenn 
3JieKTpOMârHHTa BKJHOHeHHH BMKJIlOHaTeJIH B-2 BKJHOHeH K0HT3KT 
noJioweHHH npy*HHW hjih rpy3a Knn u 3aMKHyTbiâ, Kor«a npywH- 
Ha HaTHHyTa (rpy3 iioahht) h ABP totob k AeftcTBHio. 

OflHOKpaTHOCTb AeftcTBHH oôecneHHBaeTCH TeM, hto nocjie bkjho- 
•leHHH BbiiuiioMaTeJiH aah noAroTOBKH ero k HOBOMy BKjnoneHHio 
HeoôxoAHMo BpyqHyio hjih c noMombio cnennajibHoro ABHraTejiH M 
aaBecra npyxcHHbi hjih noAHHTb rpy3. 

Uenb flBHraTeJia, HaTHrHBaiomero npywHHbi, 3 aMbiKaeTCH koh- 
TaKTOM nojio>KeHHH npywHHbi /C/7/7 2 , Koraa npyxcHHa He HaTHHyTa. 
B cjiyiae bkjhohchhh pe 3 epBHOH jihhhh Ha ycroHHHBoe Koporeoe 
3aMbIKaHHe OHa OTKJIIOHHTCH CO CTOpOHU HCTOHHHKa nHTaHHH. npH 
3tom ôyaeT oôecroneH TpaHccjjopMaTop HanpHweHHH TH-2 h npy- 
JKHH3 OCTaHeTCH HeH 3 THHyT 0 H. CxeMa ABP nOÆrOTOBHTCH K HOBO¬ 
My «eôcTBHio JiHuib nocjie Toro, KaK 6yAeT noaaHO nHTaHHe no pe- 

3epBHOH JIHHHH. 

KoHTpOJIb HaJIHHHH HanpHJKeHHH Ha ÜIHHaX OCymeCTBJIHeTCH c 
noMombio pejie MHHHMaJibHoro HanpnweHHH npHMoro AeftCTBHH PH, 
BCTpoeHHoro b npHBOfl BbiKjnonaTejiH (peJie rana PHB). npH Hcne3- 
HOBeHHH HanpHxeHHH Ha uiHHax noacTaHHHH pejie cpaÔaTbiBaeT c 
Bbi^epjKKoft BpeMeHH h OTKJnonaeT BbiKjnonaTeJib paèonero hctoh- 
HHKa nHTaHHH, oôecnenHBaa AeftcTBHe ABP. 

B KanecTBe HCTOHHHKa onepaTHBHoro TOKa b cxeMe ABP ncnojib- 
30 B 3 H TpaHC<})opMaTop HanpHxceHHH TH-2, ycTaHOBJieHHHÔ Ha pe- 
3epBH0Ô JIHHHH. 

UocKOJibKy b cxeMe ABP, noKa 33 HHOH Ha pnc. 139, Ha pe 3 epB- 
Hoft jihhhh HeT TpaHcipopMaTopa HanpHJKeHHH, H.JIH npHBejieHHH B 
AeâcTBne ajieKTpoMarHHTOB BKjnoneHHH h oTKjnoneHHH BbiKJiioHa- 
TeJieS npH cpaÔaTbieaHHH ABP Hcnojib3yeTcn sHepniH npeABapn- 
TeJIbHO 3apn%eHHbIX KOHAeHCaTOpOB. 

IIpH OTKjnOHeHHH BblKJHOHaTeJIH paÔOHerO HCTOHHHK3 nHTaHHH 
ero ÔJIOKHpOBOWHblfi K0HT3KT B\ 3aMbIKaeT uenb 3JieKTpOMârHHT3 
BKjnOHeHHH^SB BbIKJIIOHaTeJIH B-2 pe3epBHOrO HCTOHHHKa nHTaHHH, 
KoropbiH opaéaTbiBaeT 3 a chct paapHAa iHOHneHcaropa Ci, iBCJieA- 
CTBHe nero npyxcHHHbift npHBOA BKjnonaeT BbiKjnonaTeJib. npy*H- 
Ha, noBopaiHBâH BaJi BbiKJHonaTejiH, pa3MbiKaeT cbohm koht3Ktom 
KÛn uenb sjieKTpoMarHHTa BKJUoneHHH. 

Ecjih Ha uiHHax noAcraHHHH nponaaeT HanpH»ceHHe h Hcne3HeT 
TOK B paÔOHen JIHHHH, 3aMKHyT CBOH KOHTaKTbl pejie MHHHMaJIbHO- 

ro Tona PT h pejie BpeMeHH PB rana 3B-235, noAKjnoneHHoe k TH. 

npH 3TOM 33MKHeTCH uenb 3JieKTpOMarHHT3 OTKJIIOHeHHH B-l H npO- 
H30HACT ero cpaôaTbiBaHHe ot TOKa paapnjia KOHAeHicaTopa C 2 . 3a- 
TeM noA AeftcTBHeM pa3pHAa KOHAeHcaTopa Ci cpaôoTaeT ajieKTpo- 
MarHHT BKJIIOHeHHH H BKJHOHHT BHKJHOHaTeJIb B-2. 

Æjih aapHAa KOHAeHcaTopoB ot TH y.CTaHOBjieHo cneiiHajibHoe 
3apHAHoe ycTpoftcTBo 3y, cocTonmee H3 npoMexcyTOHHoro TpaHC- 
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4>opMaTOpa T, BbinpHMHTeJieft B h conpOTHBjieHHH R. B cxeMe 
HMeeTca npoMeiKyToqHoe pejie PII, KOTOpoe cbohmh KOHTaKTaMH 
OTKjnoqaeT 3apa>KeHHbie xoHaeHcaTopw, npeflOTBpamaa hx pa3paa 
npH HCHe3HOBeHHH ÜHTaHHH OT TH. 

B cnyqae HeycneuiHoro BxjixmeHHH npn ycrofiraBOM kopotkom 
3 aMbiKaHHn Ha uiHHax ycTpoficTBO ABP 6y.neT no,a,roTOBJieHO k ho- 
BOMy fleftCTBHK) JIHUIb nOCJie BOCCTaHOBJieHHH HOpMaJIbHOÔ exeMbI, 



Phc. 139. CxeMa ABP c nmaHneM ot 3apHAHoro 
ycTpoftCTBa 

Korfla noHBHTca HanpnweHHe Ha uiHHax noncraHitHH h 3apn,nHTCH 
KOHAeHcaTopbi Ci h C%. 

ABP a ji e KTp oa® h r a Te ji e ft. B yicTaHoaxax oaôcTBeHiHwx 
Hywa ajieKTpocTaHUHH npHMeHHiOT ABP 3JieKTpo,a,BiiraTeJieH otbct- 
CTBeHHbix MexaHH3MOB. 3jieKTpoflBHraTeJib pe3epBHoro MexaHH3Ma 
coôcTBeHHoro pacxoaa nojnxeH BxjiroqaTbCH npn HapymeHHH pe»CH- 
Ma paôoTH arperaTa. Æjih (Jmxcamw HapymeHHH pewHMa aiywaT 
cneitHajibHbie peJie, pearnpyioiuHe Ha HeanexTpHHecxHe BeJiHHHHbi. 
Tax, HanpnMep, pene naBjieHHH, cpadaraBaroiHHe npn noHHJxeHHH 
JtaBJieHHH BOAbi b nHTaioinHX MarHCTpajiHx, MoryT cnyjXHTb aaT- 
-HHKaMH HJIH BKJIIOHeHHH SJieKTpOUBHTaTeJIH pe3epBHOTO nHTaTeJIb- 
aoro Hacoca, nonnaBXOBbie pejie, cpaôaTbiBaxHHHe npn noBbiuieHHH 
ypoBHH KOHfleHcaTa b KOHaeHcaTOpe, — h.jih bkjikjhchhh anexTponBH- 
raTenn pe3epBHoro xoHneHcaTHoro Hacoca, cTpyÔHHe pene, cpaôa- 
TMBaxwme npn HCHe3HOBeHHH noTOxa boah b TpyôonpoBone,— æ/ih 
BxjiKjneHHH sjrexTpoflBHraTejiH mipxyjiHHiioiiHoro Hacoca. 
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Hapn^y c BKJiio^eHHeM sjieKTpOABHraTejin pe3epBHoro MexaHHa- 
Ma ot peJie, pearnpyioiHHX Ha HeajieKTpHnecKHe BeJiHHHHbi, uejie- 
cooôpa3HO TaioKe ocymecTBjiHTb nycK ÂBP npn otkjuohchhh Bbi- 
KJUonaTejiH paôonero 3JieKTpOABHraTeJiH, hto ycKopneT BOCCTaHOB- 
JieHHe HopMajibHoro poKHMa paôoTbi. 

B cxeMe ABP, npnBeÆeHHOH Ha pnc. 140, npoMe>KyTOHHoe pejie 
Pn u ocymecTBjiHiomee nycK ABP, cpaSaraBaeT npn 3 aMbiKaHHH 
ÔJIOKHpOBOHHOrO KOHTaKTa OTKJUOHHBUierOCH BblKJUOHaTCJIH paôoqe- 
ro 3JieKTpOABHraTeJiH, a TaioKe npn 3aMbiKaHHH KOHTaKTa pejie 
naBjiemin PR, cjwKCHpyiomero cHHxœHHe ÆaBjieHHH b HanopHbix 



Phc. 140. CxeMa ABP ajieKTpo- Phc. 141. CxeMa ABP jihhhh hh3- 
ABHraiejm noro Hanpa>KeHHH OAHOCTopoHHero 

AeflCTBHH 


TpyôonpoBOÆax. PeJie Pü\ , cpaôaTbiBan, no^aeT HMnyjibc Ha bkjuo- 
nenne BbiKJiioHaTejiH B-2 pe3epBHoro sjieKTpOÆBHraTejin. BTOpbiM 
KOHTaKTOM pejie Pn { pa3MbiKaeT uenb oômotkh pejie P/7 2 , HKOpb 
KOToporo, B03BpamaHCb c 3aMe^eHHeM, oôecnenHBaeT OAHOKpaT- 
HOCTb ABP. 

ABP jihhhh HanpHJKeHneM a o 1000 e. Ha jihhhhx Ha- 
npn>KeHHeM jx o 1000 e uomer ôbiTb npHMeHeHO ABP c KOHTaKTOpa- 
mh, cxeMa KOToporo noKa3aHa Ha pnc. 141. 

PaÔOHHH H pe3epBHbIH HCTOHHHKH nHTaHHH nOAKJnOHCHbl K UIH- 
HaM noACTaHUHH qepe3 KOHTaKTopbi. KoHTaKTop paôonero nHTaHHH 
K-l BKJUoneH, a pe3epBHoro K-2 — OTKJUoneH. B cjiynae oTKJiioqeHHH 
KOHTaKTOpa K-l 3 aMKHeTCH ero ôjiOKHpoBOHHbiH KOHTaKT B\ b uem* 
OÔMOTKH KOHTaKTOpa K~2 H nOCJieAHHH BKJHOHHTCH, BOCCTaHaBJIHBaH 
nHTaHne noTpeÔHTeJien. Ecjih 3 aTeM ôyjxer BOccTaHOBJieHo nHTaHHe 
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OT -paôcroero HCTOHlHHKa, K-l BKJnonHTCH h OBOHM KOHTaKTOM pa30- 
pBeT uenb oômotkh K-2. TaKHM oôpa30M ôyjxeT BOCCTaHOBJieHo nn- 
TaHHe noziCTaHUHH ot paôonero HCTOHHHKa nHTaHHH h oTKjnoneH 
pe3epBHbiô. 

SjieKTpnnecKaH cxeMa uenen ABP BbmojmeHa TaK, ^to oaho- 
BpeMeHHOe BKJHOHeHHe £Byx KOHTaKTOpOB HeB03M0>KH0. Æjih Ha^e>K- 
hocth ÆonojiHHTeJibHo ocymecTBJieHa MexaHHHecKan ôjiOKHpOBKa 
uemjxy KOHTaKTopaMH (Ha pnc. 141 He noxasaHa). 

fljIH OTKJIJOHeHHH KOHTaKTOpOB H 3aKOpaHHBaHHH UeriH ÔJIOKH- 
pOBOHHoro KOHTaKTa b cxeMe ycTaHOBjieHbi pyônjibHHKH 1, 2 u 3. 

B paccMOTpeHHOH cxeMe oÔMOTKa KOHTaKTopa paôonero hctoh- 
HHKa nHTaHHH Bce BpeMH HaxoAHTCH noA HanpHJKeiiHeM. CxeMy 



Phc. 142. CxeMa ABP jihhhh HH3Koro Hanpa>KeHHH AByx- 
CTopoHHero a^hctbhh 


ABP BbinoJiHHioT h Ha KOHTaKTopax c 3ameJiKOÎi, yAepjKHBajomeft 
KOHTaKTop b noATHHyTOM nojictfKeHHH npn oôecToqeHHOH KaTyniKe 
(pnc. 142). 3îa cxeMa BHejïpeHa b Mockobckoh KaôeJibHOH ceTH 
C UeJIblO 3K0H0MHH 3JieKTp03HepTHH, TepHeMOH B OÔMOTKaX KOHTaK¬ 
TOpOB. 

Ha pnc. 142 npHBeAeHa cxeMa ABP æjih jihhhh, HiMeiomnx ÆByx- 
CTopoHHee n-HTaHHe. B nopiMâJibHOM pe*MMe KOHTaKTop K-l paôone- 

to HCTOHHHKa nHTaHHH y^ep>KHBaeTCH B'O BKJIIOHeHIHOlM TI0JI0JK6HHH, 
Tan KaK ero oiÔMOTKa oÔTeKaeTCH tokoim qepe3 3aM'KHyTbifi ôjiok- 
KOHTaiKT. IlpoMe>KyToqHoe pejie PTJ 2 rana 311-41 KOHTpojmpyeT Ha- 
ÆrfHHe IHanpH>KeHHH IHa JIHHHH. IlpH HCqe3HOB©HH'H Ha.npH)KeHHH HKOpb 
pejie PI1 2 B03BpamaeTCH h ero KOHTaKT aaMbiKaeT ijenb oômotkh K-2, 
^KoropbiH iBKJiioqaeTCH h no^aeT nHTa.HHe ot $n oæct aiH uhh E. 

ripH HCHe3HOBeHHH HanpH>KeHHH HHTaHHH OT HOiACTaHUHH E OHO 
^HOBb ôyweT BoccTaHOiBJieHO ot no,ACTaiHUHH A, inocjie toto KaK iBep- 
:fleTCH pejie Pfli h cpa»6oTaeT KOHTaKTop K-l. 
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§ 23. ÀBTOMaTMiecKoe noBTopHoe bkiuombiimb 

Ha 3 HaieHHe AFIB. OnbiTaxcn/iyaTaunn noxa3biBaeT, 
hto 6oJibuioe mhcjio noBpejKfleHHH jihhhh ajieKTponepeAa^H, Bbi3BaH- 
Hbix 3 aMbiK 3 HHeM H3-3a aTMOc$epHbix nepeHanpaxceHHH, cxaecTbi- 
BaHHeM npoBO^OB h psmoM flpyrax npiWHH, hocht HeycToSuHBbift 
XapaKTep. FIpHUHHbl, BM3BaBLLIHe 3TH IIOBpe>K,HeHHH, CaMOyCTpaHH- 
iotch, a Ayra b Mecre xôpoTxoro 3aMbixaHHH racHeT 3a BpeMH, noxa 
jihhhh dbiJia OTXJiroueHa. Ecjih nocJie 3Toro BXJuouuTb BbixjuoqaTejib 
jihhhh, OHa ocTaHeTca b padoTe. 

ABTOMarauecxoe BXJHoneHHe jihhhh, OTXJiiouHBuieftcH npn noBpe- 
xcaeHHH, ocymecTBJiaeTCH c noMoiUbio ycTpoücTBa aBTOMaraqecKoro 
noBTOpHOtro bkjhotchhh (AI1B). YcrpoHCTBa AFIB «apafty c ABP 
HBJIHIOTCH HaHÔOJiee IUHpOKO pacnpOCTpaHeHHblM H 3(J)<f>eXTHBHbIM 
BHAOM aBTOMaTHKH B COBeTCKOM COK)3e. yCTpOHCTB3MH AFIB OCHa- 
meHO noAanjiHioinee dojibimiHCTBO B03a,yiHHbix jihhhîI ajiexTponepe- 
Æauu HanpnweHHeM 2 /ce h Bbiuie. 

ycneuiHOCTb AeficTBHa AFIB B03ÆyuiHbix jihhhô ajieKTponepeaa- 
hh, Kor^a noBTopHO BXJiioueHHoe odopyÆOBaHHe ocraeTca b padoTe, 
BecbMa Bbicoica h cocTaB/iaeT 60—90% b ceTHx pa3Horo Hanpa- 
JXeHHH. 

Handojiee 34>4>exTUBHO npHMeHeHne A11B Ha jihhhhx c oahocto- 
Pohhhm nHTaHHeM, Tax Kax b 3tom cjiyaae npn xa/xuoM ycneuiHOM 
aeôcTBHH AFIB BoccTaHaBjiHBaeTCH nHTaHHe noTpedHTeJiefi h npe- 
flOTBpamaeTca aBapHH. B xojibueBbix ceTax oTXJixjueKHe oæhoh h3 
jihhhh He npHBOÆHT k nepepbiBy nHTaHHH noTpedHTeJieâ. OflHaxo h 
b 3 tom cjiyaae npHMeHeHHe AFIB BecbMa aijxjiexTHBHO, Tax xax 
âBTOMaTHHeCKOe BXJHOHeHHe OTKJHOHaBUieâca JIHHHH yCKOpaeT JIHX- 
BHAaUHK) HeHOpMa/IbHOrO peîKHMa H BOCCTaHOBJieHHe UOpMajIbHOft 
cxeMbi cera, npH xoTopoft odecneHHBaeTca, xax npaBHJio, Haudojiee 
HaAe/KHaa h sxoHOMHUHaa padoTa SHeprocucTeMbi. 

OnbiT 3KcnjiyaTau,HH noxa3aji, hto uacro caMoycTpaHaxrrca h 
KO pOTKHe 33MbIXaHHH, B03HHXai0IU,He Ha UIHHaX nOACTaHUHH. Ilo- 
3T0My Ha noacTaHUHHX npHMeHHiOTCH AFIB uihh, BoccTaHaBJiHBaio- 
mue cxeMy nocjie cpadaTHBaHHH 3 amHTbi uihh. AFIB uihh HMeeT 
BHcoicyio 3<J>4>eKTHBHOCTb, nocxojibxy xancubift cJiyuan ero ycnern- 
Horo aeücTBHH, Kax npaBHJio, npenoTBpamaeT aBapuftHoe odecTO- 
ueHHe do/ibiuoô rpynnbi noTpedHTejieS. 

ycTpoiiCTBâMH AÜB odopy/iyiOTCH Bce oæhhohho padoTaiomne 
TpaHc^opMaTopu MOuiHOCTbio 1000 usa h dojiee, a Taxwe TpaHC- 
<})0pMaT0pH MeHbiueô moihhocth, nuTaiomne OTBeTCTBOHHyio Ha- 
rpy3xy. AÜB TpaHciJjopMaTopoB ÆeftcTByxiT npu otxjhohchhh hx 
MaxcHMa/ibHoft toxoboh 3am,HTOft. FIoBTopHoe BXJixjueHHe noBpew- 
aeHHoro TpaHctJiopMaTOpa nocjie ero OTXJiioueHHH ra30Boô hjih æhiJ)- 
<J)epeHU,HaJibHoâ 3amHTOH, xax npaBHJio, He aonycxaeTca. 

ycneuiHOCTb aghctbhh AFIB uihh h TpaHc^opMaTopoB Bbicoxa, 
Tax *e xax AllB B03ÆyuiHbix jihhhh, h cocTaBJiaeT 70—80% 
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B pH^e cjiy^aeB A11B ycneniHO npHMeHHiOT Ha KaôeAç>Hbix h 
CM emaHHbix B03AyuiH0-KaôeAbHbix ahhhhx 6 — 10 kô. npH 3 tom„ 
HeCMOTpH Ha TO HTO nOBpe>KA6HHH KaÔeAeH ÔbIBaïOT OÔbIHHO yCTOH- 
«ihbmmh* ycneniHOCTb achctbhh A11B cocTaBjineT 40 — 60%. 3to 
oô^hchhctch TeM, hto A11B BOccTaHaBjiHBaeT nHTaHHe noTpeÔHTe- 
Aeft npH HeycTOHHHBbix noBpe^KAeHHHX Ha niHHax, npn OTKJHOHeHHH 
jihhhh BCJiejxcTBHe neperpy3KH, npH aojkhmx, a TaKJKe npH 3apaHee 
npeaycMOTpeHHbix HeceAeKTHBHbix achctbhhx pejieSHOH 3amnTbi. 

npHMeHeHHe A11B no 3 BOAHeT b pHAe cJiynaeB ynpocTHTb cxeMbt 
peJieHHblX 3amHT H yCKOpHTb OTKJIIOHeHHe KOpOTKHX 3aMbIKaHHH H 
CeTHX, HTO TaKHCe HBAHeTCH AOCTOHHCTBOM 3T0IX) BHAa aBTOMaTHKH. 

OcHOBHbie TpeôoBaHHH k cxeMaM AI1B. CxeMbi 
AüB, npHMeHneMbie Ha pa3HOM oôopyAOBaHHH h b pa3AHHHbix koh- 
KpeTHblX yCJIOBHHX, MOryT CymeCTBeHHO OTAHHaTbCH O AH a OT Apyrofi. 
OAHaKO Bce OHH AOJDKHbl yAOBJieTBOpHTb CAeAyiOIAHM OCHOBHblM? 
TpeôoBaHHHM: 

ycTpoScTBo AïlB aoajkho AeScTBOBaTb b cJiynae OTKAiOHeHHH 
3am,HTOH oôopyAOBaHHH (ahhhm, uthh, Tpanc^opMaTOpa), iHaxo»AHB- 
uierocH b- paôoTe; 

AüB He aoajkho AeflcTBOBaTb npn oneparaBHOM OTKjnoneHHHr 
oôopyAOBaHHH nepcoHajioM, a Taione npH ero OTKjnoneHHH pejieS- 
hoh 3amHTOH cpa3y nocJie oneparaBHoro BKJiiOHeHHH nepcoHaAOM; 

b pHAe cxeM npeAycMaTpHBaeTCH TaKJKe ÔAOKHpOBKa achctbhh 
AÜB npn cpaôaTbiBaHHH OTAeAbHbix 3amHT. Tan, HanpHMep, b ôoAb- 
niHHCTBe cJiynaeB He AonycKaeTcn AeScTBHe AÜB TpaHC(|)opMaTopa 
npn BHyTpeHHeM noBpe^KAeHHH b HeM, KorAa cpaôaTbiBaeT ra30BaH 
hjih AH(|)(t)epeHUHaJibHaH 3amHTa. J^eSCTfene AÊIB ahhhh b HeKOTO* 
pbix cAyqanx ôAOKHpyeTCH npn cpaôaTbiBaHHH AH(|)(})epeHUHaAbHoft 
3amHTbi hihh; 

BpeMH AeHCTBHH AÜB BCerAa AOAJKHO ÔbITb MHHHMaAbHO B03- 
MOHCHbiM njm Toro, HTOÔbi cKopee oôecneHHTb BOccraHOBJieHHe HOp- 
MaJibHoro pencHMa paôoTbi. HanMeHbiuaH BbiAepatKa BpeMeHH, ko* 
TOpan MOHteT ôbiTb ycTaHOBAeHa b cxeMax npocrax Tpexc|)a3Hbix 
AÔB Ha JIHHHHX C OAHOCTOPOHHHM nHTaHHeM, npHHHMaeTCH paBHOH 
0,5 — 1,5 ceK h onpeAeJineTCH ycJioBHeM fotobhocth npHBOAa k oô- 
paTHOMy BKJHOHeHHK). 

^aiib >/ roT» ( 47 > 

BMecTe c TeM aojdkho ôbiTb BbinojiHeHo h BTOpoe ycJioBHe 

m 

TAe t B — BpeMH c MOMeHTa OTKJHoneHHH BbiKAKDHaTeAH ao ero 
BKJIIOHeHHH; 

t R — BpeMH AeHOHH 3 amiH MeCTa KOpOTKOrO 3aMbIKa,HHH. 

ÜOCKOJIbKy BpeMH AeHOHH3aUHH MaJIO H COCTaBAHeT AAH AHHHH 

pa3Horo HanpHJKeHHH 0,2—0,35 ceK , onpeAeAHiomHM HBAneTCH nep- 
Boe ycAOBHe. 
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y Tpexc|)a3Hbix AI1B, ycTaHaBjiHBaeMbix Ha jihhhhx c ÆByxcTo- 
Pohhhm nHTaHHeM, HMeeTCH eme AonojiHHTejibHoe ycJioBHe, KOTopoe 
b ôojibuiHHCTBe 'CJiynaeB h onpe^ejineT BeJiHHHHy BujieçTKKu ©pe- 
MeHH. 

AI1B æojdkho AeScTBOBaTb c onpeAeJieHHofl 3a,naHHOH KpaTHO- 
•CTblO. BOJIbHIHHCTBO CXeM ÆeftCTByeT OAHOKpaTHO. CymeCTByiOT TaK- 
TKe AI1B AByxKpaTHoro jxeü ctbhh. AI1B c ôoJibmeS KparaocTbio 
AeflCTBHH B COBeTCKOM COK)3e He üpHMeHHÏOTCH. 


«y 

8 km , , 0 iïl K Sî 



Phc. 143. CxeMa Tpex(j)a3Horo AI7B rjm jihhhh c MacjiHHbiMH 
BMKJHOqaTeJIHMH 


AnB JXOJ17KHO ÔbITb aBTOMaTHHeCKH nOArOTOBJieHO K nOBTOpHO- 
uy AeScTBHK), nocJie Toro Kan BbiKJHonaTejib, Ha KOTOpbiS oho Aefi- 
crByeT, ôy^eT BHOBb BKJiiOHeH b paôoTy. CymecTByiOT Taotce cxeMbi 
AnB c pyHHbiM B03BpaT0M; 3to, rjiaBHbiM o6pa30M, MexaHHHecKHe 
AnB Ha BblKJIIOHaTeJIHX C IIpyJKHHHblMH H rpy30BbIMH npHBOAaMH, 
He oôopyAOBaHHbiMH ABHraTejieM æjih aBTOMaraHecKoro iKWbeMa 
rpy3a. 

Pa3Hbie cxeMbi AnB HMeiOT OTAeJibHbie ocoôeHHOcra, ocHOBHbie 
H3 KOTOpbix ôyjiyT paccMOTpeHbi AaJiee. 

SjieKTp H^ecKoe AnB OAHOKpaTHoro AeficTBHH 
c aBTOMaTHHecKHM B03BpaT0M. SjieKTpHHecKHe AnB 
OAHORpaTHOrO AeHCTBHH C aBTOMaTHHeCKHM B03BpaT0M nOJiyHHJIH 

Hanôojiee uinpoKoe pacnpocTpaHeHHe. Ha pnc. 143 npHBeaeHa cxe- 
Ma AnB c pejie PnB-58, KOTOpan npHMeHHeTCH Ha jihhhhx c Mac- 
•JIHHblMH BblKJIIOHaTeJIHMH H AeHCTByeT CJieAyiOmHM 0Ôpa30M. 

npH OTKJHOHeHHH BbIKJIIOHaTeJIH 3aMbIKaeTCH ero ÔJIOKHPOBOH- 
HblH KOHTaKT S, H MHHyC nOCTOHHHOrO TOKa Hepe3 OÔMOTKy SJieK- 
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TpoMarHHTa BKJHoneHHH 9B h ÆOÔaBOHHoe conporaBJieHHe Ri no* 
ÆaeTCH Ha oÔMÔTKy npoMeacyTOHHoro pejie PUu KOTOpoe, cpaôaTbi- 
Ban, no/iaeT MHHyc Ha oÔMOTKy pejie BpeMeHH PB . ConpOTHBJieHne 
Ri orpaHHHHBaeT tok, npoxoÆHmHH b uenn, ôjiaronapn neMy npeÆ- 
OTBpamaeTCH cpaôaTbiBaHHe aJieKTpOMarHHTa BKjnoneHHH b cjiynae 
npOÔOH H30JIHUHH H 3 aKOpaHHBaHHH OÔMOTKH PIJi. OAHOBpeMeHHO* 
bboa AOÔaBOHHoro conpoTHBJieHHH noBbimaeT TepMHnecKyio ycTOH- 
HHBOCTb OÔMOTKH PIJu KOTOpaH MOHteT ÆJIHTeJIbHO OÔTeKaTbC» 
TOKOM. 

CnycTH ycTaHOBJieHHyio BbmepatKy BpeMeHH, pejie PB 3aMbi- 
KaeT KOHTaKT, noAKJHonan oÔMOTKy npoMe>KyTOHHoro pejie PIJ 2 
k KOH^eHcaTOpy C. PeJie Pn 2 cpaôaTbiBaeT ot TOKa pa3pHÆa koh- 
AeHcaTOpa h, caMoy/iepJKHBaHCb nepe3 cboio BTOpyio (nocJieÆOBa- 
TeJibHyio) oÔMOTKy, BKjnoneHHyio nocJieÆOBaTejibiio c oômotko» 
BJieKTpoMarHHTa BKJnoneHHH, no^aeT HMnyjibc Ha BKjnoneHHe bh- 
KjnonaTeJiH. üpHMeHeHHe y pejie PFI 2 nocJieaoBaTeJibHOH oômotkh 
HeOÔXOAHMO RJIH C03AaHHH ÆOCfaTOHHO RJlUTeJlbUOTO HMnyJIbCa RJlft 
BKJIIOHeHHH BblKJIIOHaTeJIH. 

B cjiynae ecjm noBpeacÆeHHe ômjio ycTOHHHBbiM, BbiKJHonaTejib. 
BHOBb OTKJIIOHHTCH OT 3aiUHTbI H BHOBb CpaÔOTaiOT npOMeJKyTOHHOe 
peJie PIli h pejie BpeMeHH. O^HaKo pejie PF1 2 BTOpofi pa3 He no- 
AeScTByeT, TaK KaK KOHAeHcaTop ômji pa3pn>KeH npn nepBOM cpa* 
ôaTbmaHHH peJie PPI 2 , a rjih ero 3apana nepe3 conporaBJieHHe /?a 
HeoôxoAHMO 15—20 ce/c, TaKHM oôpa30M oôecnenHBaeTCH oæho- 
KpaTHOCTb AeHCTBHH AIIB. 

npH BKJIIOHeHHH JIHHHH OT KJIIOHa ynpaBJieHHH Ky HJIH nocjie 
ycneuiHoro cpaôaTbiBaHHH AIIB roTOBHOCTb ycTponcTBa AI1B k ho- 
BOMy Reû ctbhk) HacTynaeT nocjie 3apHÆa KOH^eHcaTOpa. 

B cjiynae OTKjnoneHHH BbiKJHonaTejiH ot KJnona ynpaBJieHHH 
ycTpOHCTBO AI1B He ÆeftcTByeT, TaK KaK OAHOBpeMeHHO c noRsmevt 
HMnyjibca Ha OTKjnoneHHe BTopbiM koht3ktom Kjnona ynpaBJieHHH 
no^aercn MHHyc nocTOHHHoro TOKa Ha 'conp othb jiôhh e R 2 . KouRen- 
caTop pa3pHHcaeTCH nepe3 conporaBJieHHe R 2 h AIIB He aencrayeT. 
Tohho TaK me ÔJioKHpyeTCH AeScTBHe AIIB b cjiynae orajiioqeHHH 
3àmHTOH iuihh jihhihh, ecjiH ne npeAycMorpeHo AÜB III HH, HJIH 3amH- 
TOH OT BHyTpeHHHX HOBpeJK^eHHH TpaHC(|)opiMaTopa. 

npoMeJKyTOHHoe pejie PIJ 3, KOTOpoe ycTaHaBJiHBaeTCH bo Bcex 
cxeMax ynpaBJieHHH, npeAHa3HaneHO ajih npeÆorapameHHH mhoto* 
KpaTHOTO BKJIIOHeHHH BbIKJIIOHaTeJIH Ha yCTOHHHBOe KOpOTKOe 3aMbI- 
KaHne b cjiynae, ecjin ôy^eT no^aBaracH ÆJiHTejibHbifi HMnyjibc Ha 
BKjnoneHHe, HanpHMep, npH 3acTpeBaHHH b 3aMKHyTOM coctohhhh 
KOHT aKTa peJie PII 2 . B stom cjiynae pejie P/7 3 cpaôaTbiBaeT npn 

AeHCTBHH 3amHTbI H BepXHHM K0HT3KT0M pa3MbIKaeT Uenb BKJIIOHe- 

hhh BbiK^ionaTeJiH, a hhjkhhm koht3ktom nojiaeT njnoc nocTOHHHoro* 

TOKa Ha CBOK) OÔMOTKy, CaMOyAepHCHBaHCb RO CHHTHH KOMaHÆbl Ha 
BKJnoneHHe BbiKJiioqaTejiH. 

PaccMOTpeHHan cxeMa AIIB npnxoAHT b ^eflcTBHe npH HecooT- 
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BeTCTBHH nojioKeHHfl KJiiOMa ynpaBjieHHH h BbixjiiOHaTeJiH. ÜHa mo- 
weT npHMeHHTbcs bo Bcex cjiynaHx, xoma nojiojxeHHe xjnona ynpaB¬ 
jieHHH BbiKJiioMaTeJieM b nopMajibiioM pejKHMe cooTBeîcTByeT nojio- 
>xeHHio BWKJiiOMaTejifl. BbiKJiioqaTeJib BXjnoneH — xjhoh Haxo^HTca 
b nojio>xeHHH «BXjnoHeHO»; BbixJnonaTeJib OTKjno«ieH — xjiioh b no- 
jio>KeHHH «OTKJHOMeHo». OflHaKo 3to HMeeT MecTo He Be3fle. Tax, 
HanpHMep, Ha noncTaHimax 6e3 aentypHoro nepcoHajia, oèopyno- 
BaHHbix Te^eynpaBJieHHeM, BxjnoneHHe jijih oTXjnoneHHe Bbixjixm- 
TeJIH MOJKeT OCymeCTBJIHTbCH AHCneTHepOM C nOMOIUblO yCTpOHCTBa 
TeJICMexaHHKH. ripH 3TOM XJIIOH ynpaBjieHHH OCTaHeTCH B nOJIOJKe- 
hhh, cooTBeTCTByromeM nocJieaHeS onepaïuw, npoH3BeneHHoii c ero 
lîO'MOuibio. OieBHÆHO, b 3tom cjiynae cxeMa ATI B, npHBeneHHaH Ha 
pHc. 143, He MO*eT ÔbiTb npHMeHeHa, Tax xax OHa He ôyaeT npeaoT- 
BpamaTb fleftcTBHH AI1B npn oneparaBHOM oTXJnoneHHH hjih bxjiio- 
neHHH BbixjnonaTeJiH nepe3 ycrpoflcTBo TejieMexaHHxn. 

To *e caMoe ôyneT HMeTb MecTo, ecJiH BXJiiOHeHHe hjih otxjiki- 
neHHe BHXjnoHaTejiH, oôopynoBaHHoro AÜB, ôyaeT ocymecTBjiHTb- 
ch He TeJieMexaHHHecxH, a xaxHM-Jinôo ycTpoficTBOM aBTOMaTHXH. 

Æjih oôecneneHHH b paccMOTpeHHbix cJiynanx npaBHJibHoro fleii- 
ctbhh AFIB b cxeMy BBOflHTCH AonojiHHTeJibHoe peJie, xoTopoe 
<})HxcHpyeT nocjieaHKHO xoMaHfly, noAaHHyio b uenn ynpaBJieHHH 
BMXJiiOHaTeJieM. 3to Tax Ha3biBaeMoe ÆByxno3HHHOHHoe npoMeHcy- 
TOHHoe pejie THna PFI-352, cxeMa BXjnoHeHHH oômotox xoTeporo no- 
xa3aHa Ha pxc. 144, a. PeJie HMeeT nBe oômotxh 1 h 2, b nenn xo- 
Topbix BXJnoneHbi xoHTâXTbi caMoro pejie 3 vi 4. Koraa oôe oômotxh 
oôecToneHbi, ero noABHKHan cncTeMa h 3 Xoæhtch b npaBotf hjih Jie- 
BOM nOJIOHteHHH, B 33BHCHMOCTH OT TOrO, XaXaH nOCJieAHHH XOMaH^a 
6buia nouaHa Ha BbixjixiHaTejib. 

npH BXJHOHeHHH BMXJIIOHaTeJIH OT yCTpOHCTBa TejieMexaHHxn, 
aBTOMaTHXH hjih xjnona ynpaBjieHHH cpaôoTaeT peJie PFIB (pejie 
nojioxieHHH «BXjnoneHO») h no^aicr injiroc «a oÔMOTxy 1 ÆByxinoaH- 
UHOHHoro pejie, xorapoe cpaôoTaeT h nepexjnoHHT cboh xoHTaxTbi, 
<J)HXCHpyH nojiojxéHHe «BXJHoneHo». npH stom uenb oômotxh 1 6y- 
AeT pa30MXHyTa xoht3Xtom 3. Pejie OCTaHeTCH b TaxoM nojioixeHHH, 
noxa He ôyneT noaaH HMnyjibc b oÔMOTxy 2, uenb xoTopoii ôujia 
noflroTOBJieHa 3aMbixaHHeM xoHTaxTa 4. 

Korna noflaeTCH xoMaHfla Ha OTXjnoHeHHe BwxjnonaTeJiH ot xjiio- 
na ynpaBjieHHH, ycrpoficTBa TejieMexaHHxn hjih ot 3amHTbi, npH 
AeftcTBHH xoTOpoft He floJnxeH npoHcxoflHTb nycx AFIB, noa Aeft- 
•CTBHeM Toxa, npoxoAHiuero no oÔMOTxe 2, peJie nepexjixiHHT cboh 
XOHTaXTbl. npH 3T0M 33MXHeTCH X0HT3XT B HenH OÔMOTXH /, HeM 
■CyAeT noAroTOBJieHa nenb ajih nepexjimeHHH pejie npH nocjienyio- 
men onepanHH. 

TaxHM oôpa30M, mojxho cxa3aTb, hto xoraa BbixjnonaT^b bxjiio- 
neH, AByxno3HUHOHHoe peJie h3Xoahtch b noJio>xeHHH «BXjnoneHo», 
a nocJie otxjhohchhh BbixjixiHaTejiH, He Tpeôyiomero nocJieayiouiero 
AflB,— b nojiojxeHHH «OTXJixweHO». 
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KoHTaKTbi aToro AByxno3HUHOHHoro pejie BKJiKmiar b cxeMy 
AnB BMeCTO COOTBeTCTByiOmHX KOHTaKTOB KJIIOqa ynpaBJieHHB, KaK 

noKa3aHo Ha pnc. 144,6. 





Phc. 144. CxeMa Tpex(})a3Horo AI1B ajih jihhhh c 

B03,HyiiIHbIMH BUKJIIOqaTeJIHMH: 

a —> cxeMa BKJHoneHHH AByxno3HUHOHHoro npoMe>KyTOHHO- 
ro pejie THna PFI-352; 6 — cxewa AnB 


Ha 3tom pncyHKe npHBeaeHa cxeMa OÆHOKpaTHoro AI1B ajih 
JIHHHH C B03flyiUHbIMH BUKJHOHaTeJIHMH, yCTaHOBJieHHblMH Ha Tejie- 
MexaHH3HpOBaHHOÜ nOACTaHUHH. 

riycK AnB ocymecTBJiaeTCH KOHTaKTaMH peJie PT 1 \. 3to pejie 
cpaôaTbiBaeT npH 3aMUKaHHH ÔJioK-KOHTaKTa aJieKTpoMarHHTa ot- 
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KJiioqeHHH 30 b , KOTopbift 3aMKHeTCH npn nouaqe HMnyjibca Ha ot- 
«JiioqeHHe BbiKjnonaTeJiH, nocjie Toro Kan bthhctch HKOpb ajieKTpo- 
MarHHTa. 

npn BbinOJIHeHHH CXeM AriB B03UyUIHbIX BblKJIIOHaTeJieH Heoô- 
JCOAHMO yHHTbIBaTb, HTO HX HOpMaJIbHafl paÔOTa B03M0>KHa JIHIHb 
npH HaJiHHHH AOCTaTOHHo BbicoKoro AaBJieHHH B03Ayxa b pe3epBya- 
pax (He HH>Ke 15 — 16 cmi). 

riosTOMy b cxeMy AI1B Ha pnc. 144,6 BBeueH KOHTaKT MaHO- 
MeTpa /(M, KOHTpojmpyiomero uaBJieHHe b B03uyniH0H MarncTpajiH. 
3tot KOHTaKT BKJiioqeH b uenb npoMe^KyTOHHoro pejie PIJ 6 . 3aMbi- 
KaiomHft KOHTaKT PIJq BKJiioHeH b nycKOBoft uenn nocJieAOBaTejibHo 
€ KOHTBKTOM 90 B . 

Ecjih AaBjieHHe B03uyxa HeuocTaTorao ujih oTKJnoneHHH bmkjiio- 
«iaTeJiH b cjiynae BKjnoneHHH ero Ha HeycTpaHHBiueecH KopoTKoe 3a- 
MUKaHHe, KOHTaKTbl KM H COOTBeTCTBeHHO PIJq pa3MbIKaK)TCH, He 
A onycKan cpaôaTbiBaHHH peJie PIJx. Ecjih me uaBJieHHe B03uyxa 
ÆOCTaTOHHO BbicoKO, peJie PI7\ cpaôoTaeT h ôyueT caMoyuepHŒ- 
eaTbCH a o Tex nop, noKa He ôyueT nouaH HMnyjibc Ha BKjnoneHHe 
(cpaôoTaeT 3JieKTpoMarHHT BKJnoneHHH h pa30MKHeTCH ero pa3Mbi- 
KaiomnS KOHTaKT 9B b b uenn oômotkh pejie PIJx). 

JlKopb PIJ 6 HMeeT 3aMeAJieHHe Ha B03BpaT, ôjiarouapn neMy 
npeAOTBpamaeTCH CpbIB AI1B H3-3a BHÔpaUHH KOHTaKTOB MaHOMeT- 

pa KM. 

Bbiônpaa BeJiHHHHy uaBJieHHH, npn kotopom pa3MbiKaeTCH KOH¬ 
TaKT KM, 3anpemaiomHH nycK AI1B, cJieuyeT HMeTb b BHuy, *ito 
3HaHHTeJIbHbIH paCXOA B03Æyxa, BbI3bIBaiOmHH CHHJKeHHe AaBJieHHH 
«a 1,5 — 2 aTU ujih OTeqecTBeHHbix BbiKjnoqaTejieft, conpoBoacua- 
eT onepauHio otkjhohchhh. npn BKJiioqeHHH me B03uyxa pacxo- 
uyeTCH 3Han^TejibHo MeHbrne. IloaTOMy ycTaBKy MaHOMeTpa pe- 
ryjiHpyiOT TaK, HT0t5bi ero KOHTaKT pa3MbiKajicfl npH uaBJieHHH 
19—20 ara, qToôbi ôbuio oôecneqeHO UByxKpaTHoe oTKJiioqeHHe 
BhiKjnoqaTejiH jxo AEiB h nocjie BKjnoneHHH Ha ycTOHHHBoe noBpe>K- 
ueHHe. 

Korua BbiKjnoqaTejib BKjnoneH h cxeMa AüB roTOBa k aghctbhio, 
peJie PÙ\ OÔeCTOHeHO H UepJKHT CBOH KOHTaKTbl pa30MKHyTHMH. 
PeJie PII 5 (pejie noJioJKeHHH «bkjhohcho») HaxouHTCH nou tokom 
h ero KOHTaKT 3aMbiKaeT uenb BepxHeS oômotkh £Byxno3HUHOHHoro 
peJie PII 4 , KOHTaKT pejie P/7 4 b uenn nycKa AÜB, BKjnoneHHbiH no- 
cJieuoBaTejibHO c KOHTaKTOM peJie Prix, 3aMKHyT. 

B cjiynae OTKJnoneHHH BbiKJnonaTeJin uencTBHeM peJieHHOH 3 a- 
lUHTbi cpaôoTaeT pejie PU\ h nouacT HMnyjibc Ha oÔMOTKy pejie 
BpeMeHH PB. B uajibHeHiueM cxeMa AÜB paôoTaeT TaK >Ke, KaK 
paccMOTpeHHan Bbirne. 

3anpeT uchctbhh AÜB ocyiuecTBJineTCH KOHTaKTaMH pejie PII 4 , 
KOTopoe cpaôaTbiBaeT npn otkjhohchhh BbiKJnonaTeJiH kjiiohom 
ynpaBjieHHH, ot ycTponcTBa TejieMexaHHKH, a TaKJKe ot 3aiUHT, 3a- 
npeiuaioiUHX ueftcTBHe AÜB, h nouaeT MHHyc Ha 3amviM 8 pejie 
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PI1B-58. npH 3 tom pa3pHXcaeTCH xoHAeHcaTOp C, ÔAaroAapn qeMjr 
He npOHCXOAHT Æ6HCTBHH AI1B. 

Ha3HaneHHe Apyrnx pejie b cxeMe Taxoe me, xa k h b cxeMe, 
H3o6paxceHHOH Ha pnc. 143. 

CjieAyeT OTMeraTb, hto paccMOTpeHHan cxeMa AI1B c AByxno- 
3 HUHOHHbiM peAe rana PI1-352 MOJxeT ôbiTb HcnoAb30BaHa Tax>xe 
h Ha BbixjnoqaTeJiHX, juin ynpaBJieHHH xoTopbiMH npHMeHHiOTCH 
KAIOHH C OAHHM (J)HXCHpOBaHHbIM Cpe^HHM nOJIOJXeHHeM HAH 
XHOnXOH. 

MexaHHHecxoe AÜB oAHOXpaTHoro achctbhh. Ha 
BblXJIIOHaTeJIHX C rpy30BbIMH HJIH npyJXHHHblMH npHBOAaMH npHMe- 
hhiot MexaHHHecxne AÜB, hto no3BOJiHeT npocTO ocymecTBHTb hx 
AHCT aHUHOHHOe H aBTOMaTHHeCXOe BXJIIOHeHHe. 

HopMaJibHO, xorAa BbixjncmTeJib BXAioneH, npyjXHHa HaTHHyTa 
(rpy3 noÆHHT h yAepaoiBaeTCH b BepxHeM noAoaœHHH). npH cpa- 
ÔaTblBaHHH 3amHTbI C pejie npHMOrO ACHCTBHH, BCTpOeHHblMH B npH- 
boa BbixjnoqaTeJiH, nocAeAHHH OTXAionaeTCH. BaJi npHBOAa npn 
3tom noBopaHHBaeTCH oAHOBpe'MeHHO c pbinaroM MexaHHHecxoro* 
nycxa ycTpoftcTBa AnB. B pe3yjibTaTe ocBo6o*xAaeTCH npeABapH- 
TeJibHO HaTHHyTan npyjXHHa, noA AencTBneM xoTOpon BaJi npHBOAa 
noBOpaHHBaeTCH* b oèparayio CTopoHy, ocymecTBAHH noBTOpHoe 
BXAIOHeHHe BbIXAIOHaTeAH (pHC. 145). 

Ecjih noBpejxAeHne yerpaHHAocb, BbixAionaTeAb ocTaHeTCH bxjiio- 
HeHHblM, a AAH nOArOTOBXH yCTpOHCTBa AnB X HOBOMy AeHCTBHK> 
HeOÔXOAHMO BpyHHyiO HJIH aBTOMaTHHeCXH HaTHHyTb npy>XHHy 
(noAHHTb rpy3). Ecah me noBpe>XAeHHe He ycTpaHHJiocb, cpaôoTaer 
samHTa h BHOBb otxaiohht BbixAK)naTeAb. AI1B npH stom He npo- 
H30HAeT, Tax xax npy>XHHa He HaTHHyTa (rpy3 HaxoAHTCH b uum- 
HeM nojioJxeHHH). Tax oôecnenHBaeTcn OAHOxpaTHOcTb achctbhh 
AITB Ha BbixJHonaTejiHx c npy>xHHHbiM hah rpy30BbiM npHBOAOM. 
npH OnepaTHBHOM OTXAIOHeHHH BblXAKDHaTeAH BpyHHyK) HAH Hepe3 
cneuHaAbHbiS 3AexTpOMarHHT OTXAioneHHH MexaHHHecxoe AYIB He 
AeftcTByeT. 

AnB BbIXAIOHaTeAH C npyJXHHHblM HAH rpy30BbIM npHBOAOM MO- 
>XeT ÔbITb BbinOAHeHO H C BblAepJXXOH BpeMeHH, xax H B paCCMOTpeH- 
hoh Bbime cxeMe 3AexTpHnecxoro AnB. JTah ocymecTBAeHHH no- 
BTOpHOrO BXAIOHeHHH C BblAepHCXOH BpeMeHH MexaHHHeCXHH AnB 
BbIBOAHTCH H3 AOHCTBHH, a BXAKDHeHHe BbIXAIOHaTeAH npOH3BOAHTCH 
c noMombK) SAexTpoMarHHTa BXAioneHHH. CxeMa AnB, b xotopoh 
b xanecTBe peAe BpeMeHH HcnoAb30BaHo peAe npHMoro aohctbhh 
rana PTB, npHBeAeHa Ha pnc. 146. PeAe PTB, y xoTOporo TOxoBan 
oÔMOTxa 3aMeHeHa oômotxoh HanpnjxeHHH, ycTaHOBAeHO b npHBOA 
BbixAionaTeAH BMecTO 3AexTpOMarHHTa BXAioneHHH h miTaeTCH ot 
TpaHC(|)opMaTopa Hanpn>xeHHH, BXAioneHHoro Ha uiHHax noACTaH- 
Uhh. PeAe cpaôaTbiBaeT npn 3aMbixaHHH uenn ero oômotxh 6aoxh- 
pOBOHHblM XOHTaXTOM Bu GaMbIXaiOlAHMCH inpH OTXAIOHeHHH BbIXAK>- 
HaTeAH. 



B uenn oômotkh pejie BpeMeHH biuhohch koht3kt noJio>KeHHH 
npy*HHbi KFirii, 3 aMKHyTbiS, icoraa npy>KHHa HaTHHyTa. Ilpn cpa- 
^aTHBaHHH peJie PTB ocBoôoacflaeTCH 3ameJiKa 3, h no,o, AeficTBHeM 
npy>KHHbi BbiKJiioqaTejib BKJHonaeTCH. 

J3,,na npeaoTBpaïueHHH achctbhh AITB npH onepaTHBHOM otkjiio- 
HeHHH BbiKjnouaTeJifl b penn oômotkh PTB BKjnoqeH eme oahh 
B cnoMoraTeJibHbiô koht3Kt npHBoaa BKA (aBapHHHbift). 3 tot koh- 
TaKT, 3aMbIKaK)mHHCH npH BKJIK)HeHHH BfiKJHOHaTeHH, OCTaeTCH 



3aMKHyTbiM b cnyHae ero OTiunone- 
hhh pejie&Hoâ 3aiUHToft. Ilpn one- 
paTHBHOM OTKJHOqeHHH BbHOIIOHa- 
TeÆH BKA paQMbiKaercH, npeAOT- 
Bpamaa TeM caMbiM cpaÔaTUBaHHe 
pejie BpeMeHH h AeftcTBHe AflB. 



Phc. 145. CxeMa MexaHHHecKoro Phc. 146. CxeMa Mexammecicoro 
AflB 6e3 BUÆepXKH BpeMeHH AflB c BbiAepxKofi BpeMeHH 


B cxeMe ajih aBTOMâTHHecKoro HaTHJKeHHH npyjKHHw npeAycMOT- 
peH cneiwajibHbig ABHraTejib H, uerib Koraporo 3aMbiKaeTca koht3k- 
tom ncwioîKeHHH npyKHHbi Knr^, 3 aMKHyTbiM, Kor^a npyscHHa He 
HaTHHyTa. 

ÆBHTaTeJIb npOH3BOAHT HaTHHteHHe npyJKHHbl TOJIbKO B TOM CJiy- 
nae, ecJiH BbiKJiioqaTejib BKjiiOHeH h 3aMKHyT ero BcnoMoraTejibHbift 
KOHTaKT B 2 b uenn aBHraTejiH. BcjieACTBHe 3Toro b anyqae Heycnem- 
Horo AITB (ecJiH BbiKJiioHaTeÆb BHOBb otioiiohhtch) ero KOHTaKT 
B 2 pa 30 MKHeTCH, ABHraTejib ocraHOBHTCH h npeKparaT HâTHjKeHHe 
npyjKHHbl. 

JTjih oôecneHeHHH OflHOKpaTHocTH AeflcTBHH AITB noHHoe BpeMH 
HaTHJKeHHH npyjKHHbl AOJIJKHO ÔbITb ÔOJIbUie BpeMeHH CpaÔaTblBa- 
hhh 3 a m, htm npH BKJiioHeHHH Ha ycTOHHHBoe noBpeHCAeHHe. 

B cjiynae HeoôxoAHMocrH npyjKHHa MoaceT ÔHTb HaTHHyTa h npH 
OTKJiKweHHOM BbiKHiOHâTejie noAaneft HanpHxeHHH Ha ABHraTenb 
PyÔHJIbHHKOM P. 

Ha BHKJIIOHaTejIHX C -npyjKHHHblM H rpy30BUM TipHBOAaMH 
MOJKeT ôbiTb npHMeHeHa ojieKTpHHecKan cxeMa AITB, paccMOTpeH- 
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•Haa .Bbiuie. Ilpn stom TaK >Ke, Kan h b icxeMe Ha pnc. 146, MexaHH- 
qecKoe A11B HCKJiioqaeTCfl H3 aeftcTBHH, a aaeKTpHHecKoe AFIB B03- 
AeftcTByeT Ha BKaioHaiomHH saeKTpoMarHHT npHBoaa. 

JlByxKpaTHoe AIIB. npHMeHeHHe aByxKpaTHUX AIIB no3- 

BOJIfleT nOBbICHTb 3(J)(J)eKTHBHOCTb 3TOTO BHfla aBTOMaTHKH. OnblT 
SKcnJiyaTauHH noKa3biBaeT, hto ycneuiHOCTb aeftcTBHH npn BTOpoM 
bkjiiohchhh cocTaBjifleT 10—20%, HTO noBHiuaeT oôihhh npoueHT 


+ 



Phc. 147. CxeMa AByxKparaoro AIIB c peae PriB-258 


ycneniHbix aeftcTBHH AIIB ao 75—95% •- ÆByxicpaTHhie AFIB npHMe- 

HHIOTCH, KaK npaBHaO, Ha JIHHHHX C OaHOCTOpOHHHM IIHTaHHCM H Ha 
roJioBHbix yaacTKax KOJibueBbix ceTefl, rae B03M0XHa paôOTa b pe- 
JKHMe OflHOCTOpOHHerO nHTaHHfl. 

Ha pnc. 147 noKa3aHa cxeMa ÆByxKpaTHoro AFIB c KOMnaeKT- 
hum peae rana PFIB-258 aaa jihhhh c MacaHHbiMH BHKaioHaTeaHMH. 
B OTJiHHHe ot peae PFIB-58, paccMOTpeHHoro paHee, b peae PFIB-258 
hmootch ABa KOHaeHcaTopa Ci h C 2 , a peae BpeMeHH PB HMeeT asa 
KOHTaKTa, 3aMbiKaiomHxcfl c BbiaepJKKaMH BpeMeHH: oaHH npo- 
CKaab3UBaioiuHÔ — PB 2 , a BTOpoft ynopHbiô — PB 3 . 

FlycK cxeMbi AFIB ocymecTBaaeTca TaK ace, KaK h cxeMU Ha 
pnc. 143, KOHTaKTOM peae PI1 U KOTopoe cpaôaTbiBaeT nocae OTKaio- 
HeHHH BUKaionaTeas h noaaeT MHHyc Ha oÔMOTKy peae BpeMeHH. 
Ho HCTeaeHHH nepBOH BbiaepacKH BpeMeHH 3aMKHeTca npocKaab 3 U- 
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BaiomHH KOHTaKT PB 2 h co3AacT uenb aj ih pa3pHAa KOHAeHcaTopa 
Ci Ha oÔMOTKy npoMe>KyTOTOoro pejie P17 2 . IlocjieAHee, cpaôoTaB, 
no^acT HMnyjibc Ha BKJiioqeHHe BbiKjnonaTejiH. B cJiynae ycneumora 
AEiB paôoTa cxeMbi npeKpaTHTCH, Ta k Ka k pejie PIJ\ nocjie bkjiio- 
HeHHH BblKJIIOHaTeJIH B03BpaTHTCH B HCXOAHOe nojioaœHHe, 

Ecjih 7Ke AI1B ôbuio HeycneniHbiM h BbiKJirçnaTeJib BHOBb ot- 
kjiiohhjich, onHTb cpaôoTaeT pejie PI7\ h 3anycTHT pejie BpeMeHH. 
B 3tom cjiynae npn 3aMbiKaHHH KOHTaKTa PB 2 pejie Pfl 2 He cpaôo¬ 
TaeT, TaK Kan KOH^eHcaTOp Ci, pa3pHAHBuiHHCH npn nepBOM cpaôa- 
TbiBaHHH AI1B, k 3T0My MOMeHTy eiue He ycneeT 3apHAHTbcn. PeJie 
BpeMeHH, npOAOJiJKan paôoTaTb, 3aMKHeT KOHTaKT PB$. npn stom 
no a AeHCTBneM pa3pHAa KOHAeHcaTopa C 2 BHOBb cpaôoTaeT pejie 
Pn 2i H np0H30HAeT BTOpOH UHKJI AI1B. 

PaôoTa AÜB CHrHajiH3HpyeTCH yKa3aTeJibHbiMH pejie Py 1 — 
nepBbiH uhkji, Py 2 — BTOpofi uhkji, Py z — cpaôaTbiBaHHe AI1B. 

3anpeT AeH-cTBHH AÜB b inepBOM h btopom UHKJiax ocyiuecTBjineT- 
ch KOHTaKTaMH pejie 3aiUHT, 3anpeiuaioiUHX AeHCTBHe AI1B, h koh- 
TaKTaMH KJiioqa ynpaBJieHHH, nouaioiUHMH MHHyc Ha 3a>KHMbi 7 h 8 
PÜB-258. 

B cxeMe npeAycMOTpeHo ABa OTKJnonaioiuHx ycTpoficTBa: Oy ^ 
BbiBOAHiuee H3 AeftcTBHH cxeMy AEiB nojiHocTbio, h Oy 2 — hckjiio- 
naioiuee BTOpoS uhkji AFIB. 

BbiAep>KKy BpeMeHH nepBoro UHKJia AI1B npHHHMaiOT paBHoft 
0,5—1,5 ceK TaK >Ke, KaK h ajih AÜB OAHOKpaTHoro aghctbhh. Bto- 
pofl uhkji AT1B corjiacHO npaBHJiaM ycTpoScTB 3JieKTpoycTaHOBOK 
(ny3) AOJiJKeH npoHcxoAHTb cnycTH 10—15 ceK nocJie BTOporo* 
OTKJHoneHHH BbiKJiioqaTeJiH. TaKan ôoJibinaH BbiAepJKKa BpeMeHH 
AÜB BO BTOpOM UHKJie AHKTyeTCH HeOÔXOAHMOCTbK) nOArOTOBKH 
BbiKJnonaTeJiH k OTKJHoneHHio TpeTbero KOpOTKoro 3 aMbiKaHHH b cJiy- 
nae BKjnoneHHH Ha ycTOHHHBoe noBpe>KAeHHe. yBeJinneHHe BbiAepJK- 
kh BpeMeHH BTOporo UHKJia AEiB ao 10 — 15 ceK b pHAe cJiynaes 
cnocoôcTByeT ycneniHOMy noBTOpHOMy BKJHoneHHio. 

Æjih npeAOTBpaïueHHH MHoronpaTHoro a^hctbhh AÜB BpeMH 
3apHAa KOHAeHcaTOpOB Ci h C 2 (nepe3 conpoTHBJieHHH R 2 h R 4 ) 
COOTBeTCTBeHHO AOJUKHO BblÔHpaTbCH ÔOJIbHie BblAOpJKeK BpeMeHH 
AeflcTBHH AÜB. B 3aBOACKOM KOMnJieKTe PI1B-258 BpeMH totobho- 
cth AÜB k nocJieAyioiUHM AeficTBHHM nocjie BTOporo UHKJia cocTaB- 
jineT 60—100 ceK . 

ConeTaHHe AÜB c pejieftHOH 3aiUHTOiî. ycKopeHHe 
3aiUHTbi ao AÜB no3BOJineT ycKOpHTb oTKjnoneHne kopotkhx 3aMbi- 
KaHHH h oôecnenHTb cejieKTHBHyio jiHKBHAaunio noBpe>KACHHH npn 
HCnOJIb30BaHHH HeceJieKTHBHblX 3aiUHT. PaCCMOTpHM npHHUHn yCKO- 
peHHH AeScTBHH 3aiUHTbi ao AÜB Ha npHMepe npocToii cxeMbi ce™, 
npHBeAeHHoft Ha pnc. 148. 

MaKCHMajibHan TOKOBan 3aiUHTa, ycTaHOBJieHHan Ha jihhhh«/7-C 
no yCJIOBHIO CeJieKTHBHOCTH AOJIJKHa HMeTb BblAepJKKy BpeMeHH 
ôojibine, neM 3aiuHTbi jihhhh JI-2 . J\jih ycxopeHHH otkjhohc- 
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HHH TIOBpeïKAeHHH H a JIHHHH JI-1 MO)KeT ÔbITb npHMeHeHO ycxope- 
HHe 3amHTbI 3T0H JIHHHH AO A11B. 

C 3T0H uejibio cxeMa 3amHTbi BbinojiHHeTCH TaK, hto nepBbift pa3 
OHa AeficTByeT MrHOBeHHO, a nocjie AüB bboahtch Bbi^ep>KKa Bpe- 

MeHH, C KOTOpOH 3aiIJHTa H OTK- 


jnonaeT BbiKjiio^aTejib b cjiynae 
yCTOHHHBOrO IIOBpe>K£eHHH. 

B cjiynae Koporaoro 3 aMbiKa- 
hhh Ha jihhhh JI-1 cpaôoTaeT 3a- 

lUHTa 3TOH JIHHHH H MrHOBeHHO 

otkjiiohht BbiKJHonaTejib. Flocjie 
AüB, ecjiH noBpe>KAeHHe ycrpa- 



Phc. 148. CxeMa ceTH c oaho- 

CTOpOHHHM nHTaHHeM 


HHJIOCb, JIHHHH OCTaHeTCH B pa- 

6oTe. Ecjih >Ke noBpe>KAeHHe yc- 

TOHHHBOe, JIHHHH OTKJIIOHHTCH BHOBb, HO y)Ke C BbIAOp>KKOH BpeMeHH. 

npH kopotkom 3aMbiKaHHiH Ha jihhhh JI-2 np0H30HAeT «eceJieKTHB- 
Hoe oTKJHoneHHe JI-1 no ijenn ycKopeHHH. 3aTeM JI-1 ÆeficTBHeM 
AnB ôy^eT BKjnoneHa b paôoTy. B cjiynae HeycTOHHHBoro noBpe>K- 

Ae hhh JI-2 06 e jihhhh JI-1 h 



Om AnB 


à) 


JI-2 ocTaHyTCH b paôoTe. ripn 
yCTOHHHBOM KOpOTKOM 3aMbI- 
KaHHH JIHHHH JI-2 ÔyAÊT OTK- 
jiioneHa CBoefi 3amHTOH, a 
JI-1 OCTaHeTCH b paôoTe, TaK 
KaK ee MaKCHMajibHan toko- 
Ban 3aujHTa nocjie AnB 6y- 

Ae t ÆeficTBOBaTb c BbiAepac- 
KOH BpeMeHH, CeJieKTHBHOH c 
3amHTaMH JI-2. 

CxeMa ycKopeHHH 3amHTbi 
Ao AnB noKa3aHa Ha pnc. 
149, a. HopMajibHo npoMçnty- 
TOHHoe pejie PÜ Y oôecTOHeHO 

H l3am,HTa npH BO0!HHKHOB6HHH 
noBpe>KAeHHH AeficTByeT 6e3 
BbiAep>KKH BpeMeHH nepe3 ero 

BepXHHH pa3MbIKaiOmHH KOH- 
TaKT. nocjie cpaôaTbiBaHHH 
AÜB pejie PII Y icpaôaTbiBaeT, 


Phc. 149. CxeMa ycKopeHHH 3 amHTbi: nepeKjiionaeT cboh KOHTaKTbi 
a -AO AnB; 6 - nocjie AnB H HeKOTOpOe BpeMH yAep>KH- 


BaeTCH B TaKOM nOJIOH<eHHH, 


TaK KaK HKopb ero B 03 Bpama- 
eTCH C 3aMeAJieHHeM. npH BKJIIOHeHHH Ha yCTOHHHlBOe KOpOTKOe 3a- 
MbiKaHne BHOBb cpaôoTaeT 3am,HTa. OAHano b stom cjiynae uenb ee 
ACH-CTBHH 663 BbIAep)KKH BpeMeHH ÔyACT p330MKHyTa Ha KOHTaKTe 
pejie PI 7 y , KOTopoe ocTaercH b cpaôoTaBiireM inojio^eHHH ao Tex nop, 
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noKa «e BepnyTCH pejie 3amHTbi. B pæyjibTaie 3aui}HTa inocjie A11B 
noAeHCTByeT c BbmepaKKOH BpeMeHH. 

ycKopeHHe 3amHTbi nocjie A11B npHMeHHioT ajih Toro, HToÔbi 
ycKopHTb oTKJiio^eHHe noBpe>K^eHHH b cjiyqae BKJiioqeHHH BbiKJiio- 
qaTejiH Ha ycTOHHHBoe KopoTKoe 3aMbiKaHHe. ycKopeHHe 3 amHTbi 
nocjie A11B n03B0JineT peniHTb h Apyryio Ba>KHyio 3a,naqy— HcnpaB- 
jieHHe Bbmy>K^eHHOH, 3apaHee npe^ycMOTpeHHOH HecejieKTHBHOCTH. 

JlonycTHM, hto b cxeMe Ha pnc. 148 Ha •jihhhhx JI-1 h JI-2 ycTa- 
HOBJieHbl 3amHTbI C OAHHaKOBbIMH BbIAep>KKaMH BpeMeHH. n P H 3T0M 
b cjiyqae Koporaoro 3aMbiKaHHH Ha jihhhh JI-2 6y^yT oAHOBpeMeHHO 
OTKJIIOHeHbl ^Be JIHHHH JI-1 H JI-2, 

fljiH HcnpaBJieHHH noAoÔHoro HecejieKTHBHoro AeftcTBHH MoaceT 
ôbiTb npeAycMOTpeHo ycKopeHHe 3amHTbi JI-2 nocjie AI1B. Tor^a 
nocjie BKJiioqeHHH AeficTBHeM AI1B oôenx jihhhh JI-1 h JI-2 otkjiio- 
hhtch TOJibKO JI-2, 3amHTa KOTopofi ycKopeHa. 3amHTa >Ke JIHHHH 
JI-1 noÆeHCTBOBaTb btophhho He ycneeT. Tax, c noMombio ycicope- 
hhh ÆeficTBHH 3amHTbi jihhhh JI-2 nocjie AüB ôyjier HcnpaBjieHO 
HecejieKTHBHoe OTKJiioqeHHe jihhhh JI-1. 

CxeMa ycKopeHHH 3amHTbi nocjie A11B noxasaHa Ha pnc. 149,5. 
HopMajibHO, Kor^a BbiKjiioqaTejib BKJiioqeH, pejie PII Y oôecToqeHo', 
KOHTaiKT ero paaoiMKHyT h saïuHra AenerByeT Ha BbixoAHoe pejie 
PTI c BbI^epH<KOH BpeMeHH. 

npH oTKjHoneHHH BbiKjiioHaTejiH Ha oÔMOTKy PII Y no^aeTCH njiioc 
ot KOHTaKToô pejie, nycKaiomero A11B (PIIi na pnc. 143). Pejie 
P H Y y cpaôaTbiBan, 3aMbiKaeT uenb Ae hctbhh 3aiuHTbi Ha oTKJiioqe- 
HHe 6e3 Bbi^epn<KH BpeMeHH. Bcjie^cTBHe aToro b cjiyqae BKJiioqe- 
HHH BbIKJIIOHaTejIH ÆeHCTBHeM AI1B Ha yCTOHHHBOe KOpOTKOe 3aMbI- 
KaHHe oho ôy^eT OTKJiioqaTbCH MrHOBeHHO. OÔMOTKa pejie ycKope- 
hhh P H y oôecTOHHTCH, KorAa 6yAeT -noma'H HMnyjibc «a iBiKJiioqeHHe 
h BepHeTCH pejie nycna A11B PIIi. 

Uenb ycKopeHHH, oAHaxo, pa30MKHeTCH He cpa3y, a cnycTH Bpe- 
MH, AOCTaTOHHOe AJIH TOrO, HTOÔbl BKJHOHHJICH BblKJHOHarejIb H 3a- 

lUHTa no^eHCTBOBajia Ha oTKJHoneHHe. Æjih aToro 3aMe^jieHHe Ha 
B03BpaT pejie PTI Y npHHHMaeTcn 

4aM — "f - (0>3 0,5) ceK y (49) 

^BKJI — BpeMH BKJHOHeHHH BbIKJIIOHaTeJIH. 

Ha BbIKJIIOHaTeJIHX, HMeiOIUHX ÔOJIbUIOe BpeMH BKJHOHeHHH 
0,7—1 cetc, b cxeMy AonojiHHTejibHO bboahtch KOHT3KT BbixoAHoro 
pejie AÜB (PI7 2 na pnc. 143 h 144). llpn stom cnrHaji Ha oômotk© 
pejie PPI Y Æep}KHTCH AOJibine, ao Tex nop noxa He bkjhohhtch bm~ 
KJHonaTejib h He pa30MKHeTCH ero BcnoMoraTejibHbift KOHTaKT b uenw 
BKJHoneHHH. 3aiMetzyieHHe Ha B03BpaT HKopn pejie PI 7 y b stom cjiy- 
qae mo>kho npHHHMaTb 

/ 3 aM=0,3 h- 0,5 ceu . (50) 
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HeceJieKTHBHan oTceHKa b coqeTaiiHH c AIIB Hcnojib3yeTcn ujih 
CHH>K eHHH MOIUHOCTH KOpOTKOrO 3aMbIKaHHH. Ha nO^CTaHUHHX, rue 
ycTaHOBjienbi BbiKJiioqaTejiH, He oôecneqHBaiomHe oTKJiioqeHHe TOKa 
KOpOTKOrO 3aMbIKaHHH, JlHKBH^aUHH nOBpOKUeHHH MOJKeT ocyme- 
CTBJlHTbCH C nOMOIIIblO HeceJieKTHBHOH OTCeMKH B COHeraHHH c ÂnB 


OUHOrO H3 HCTOMHHKOB IIHïaHHH. 

B KaiHecTBe npHMepa pac- 
cMoxpHM cxeMy, npHBe^eHHyio 
Ha pne. 150, 6. MoiU'HOCTb ko- 
pOTKoro aaiMbLKaiHHH «a jihhh- 
HX, OTXOAHIUHX OT fflHH 'UOR- 
CTaHUHH, ynpeBbimaeT pa'3pbiB- 
HyiO iMOIHHOCTb y CT a'H OB JI6H - 
HblX Ha HHX BbIKJIIOHaTeJieH. 
npH HOB p OK^e H H H Hà OTXO^H- 
uxeh JIHHHH JXJlft lOHHHCeHHH 
MOIUHOCTH KOpOTKOrO 3aMbIKa- 
hhh .h ece ji eKTHBHan oTceHKa 
OTKJiioHaeT BbiKJiioHaTejib B-l 

OAHOIX) H3 HiCTOHHHIKOB HHTa- 

hhh, nocjie qero y>Ke iMoateT 
ÔbITb OTKJIIOHCH BbIKJIIOHaTeJIb 
B-7. no HCT6H0HH'H 3a^aiH'HOH 
BbIUep>KKH BpeMeHH BblKJIIOHa- 
Tejib B-l 'BHOBb ôyueT bkjiio- 
qeH b paôoTy uencTBHeiM AnB. 

AFIB UI H H. 34>4>e-KTHB- 
HOCTb AnB UIHîH OCO'ÔetHHO 
Bbi-coKa juin inoAcraHUHH, paic- 
noJiOH<eHHbix b panoiHax, rue 
aTMOccj)epa cHJibHo 3arpH3He- 
Ha ynocaiMiH npoMbiuuieHHbix 
npeunpHHTHH, BicJieucTBHe qe- 
ro qacTbi noBpe>Kue,HHH H3-Qa 
nepewpbiTHH h 30 jihixhh. 

Æjih ocyiuecTBjieHHH AnB 
UIHH inpHMÔHHIOTCH UBa OCHOB- 
Hbix npHHUHina: Hcnojib30iBa' 
h ne ycTpoâcTB AnB npHcoe- 
UMH0HHH, JI OUK JI K>q eHiH blX K 

rniniaM inoucTaHUiHH (jihhhh 
hjih TpaHiC(j>op'MaTopOB) h yc- 
TaHOBKa OTuejibHbix KOMnjieK- 
TOB AnB HIHH. 

ZtjIH HOUCTaHUHH c OUHO- 
CTOpOHHHM nHTaHHeM (pHC* 
150, a) uejiecooôpa3HO hc- 



B-8 B-9 



Phc. 150. CxeMM 3JieKTpnqecKHx 

COeÆHHeHHH flJIH nOHCHeHHH npHHUH- 

noB ocymecTBjieHHH AfIB uihh: 

a —• noncTaHUHH c o^hoctopohhhm n«Ta- 
HweM, 6 — TpaH3HTHaa no;;cTaHUHH 


7-518 


193 



nojibsoBaTb -nepBbift npHHunn. Ecjih Ha noucTaHUHH B OTcyTCTByeT 
cneuHajibHan 3aiUHTa uihh, B03HHKaioiUHe Ha hhx noBpe>K,ueHHH 6y- 
AyT OTKJHonaTbCH 3aui,HTOH, yeraHOBJieHHOH Ha nuTaioiuen CTopoHe 
Jï HHHH AB. 

B pe3yjibTaTe aBTOMaTHuecKoro BKJHoueHHH BbiKjiiouaTejiH B-l 
ycTpoHCTBOM AI1B, ycTaHOBJieHHbiM Ha noACTaHUHH A, ôyueT no- 
uaHO HanpH>KeHHe Ha mnHbi noucTaHunn B. TaKHM oôpa30M, c no- 
Moiubio AriB nHTaiomeH jihhhh ocyiuecTBJineTCH noBTopHoe bkjiio- 
ueHHe ujhh Bbicmero Hanpn>KeHHH noucTaHUHH B. ÂHajiorHUHO 
noBTopHoe BKJHoneHHe ujhh HH3Uiero HanpuH<eHHH Mo>KeT ocymecTB- 
jiHTbCH c noMombio AÜB TpaHccjjopMaTOpa, yciaHOBjieHHoro Ha 
BbiKJHouaTejie B-5. 

PaccMOTpeHHbifi npHHunn ocyiuecTBjieHHH AnB npocT, TaK Kan 
He TpeôyeT HHKaKOH uonojiHHTeJibHOH annapaîypbi. HeuocTaTOK 
SToro npHHunna 3aKJHouaeTCH b tom, hto BCJfeucTBHe OTKJHoueHHH 
KOpOTKHX 3aMblkaHHH Ha IHHHaX 3auJHTOH JIHHHH HJIH TpaHC(j)OpMa- 
TOpa, ueHCTByioiUHX c Bbiuep^KOH BpeMeHH, BepOHTHOCTb ycneui- 
Horo ueficTBHH AÜB cHHacaeTcn. 

YcneuiHOCTb uchctbhh AI1B Bbime npn ôbicipoM OTKJHoueHHH, 
uto HMeeT MecTO npn cneunajibHOH 3amHTe uihh. 3aiuHTa uihh nou- 
CTaHUHH BbinOJIHHeTCH OÔbIHHO TaK, HTO npH KOpOTKOM 3aMbIKaHHH 
Ha uiHHax OTKJHonaiOTCH Bce hctohhhkh nHTaHHH. TpaHccjDopMaTopbi 
me h TynHKOBbie jihhhh, He HMeioiune upyrnx hctouhhkob nHTaHHH, 
He OTKJHouaiOT. B cjiyuae ycneuiHoro AflB nuTaioiueu jihhhh nnTa- 
HHe noTpeÔHTejieu ôyueT BOCCTaHOBJieHO. 

npH HaJIHHHH Ha nOACTaHUHH 3aiUHTbI UIHH nOBTOpHOe BKJIIOUe- 
Hue uihh, TaK >Ke KaK h b cjiyuae, paccMoxpeHHOM Bbiuie, Mo>KeT 
6biTb ocymecTBjieHO c noMombio AI1B jihhhh. Tau, HanpHMep, b 
cxeMe, npHBeueHHOH Ha pue. 150, a, noBTopHoe BKJiioueHHe uihh 
ÔyUeT npOHSBOUHTbCH yCTpOHCTBOM AnB JIHHHH AB , yCTaHOBJieH- 
HbiM Ha BbiKjiioqaTejie B-2. CxeMa AnB npn stom BbinojiHHeTCH 
c nycKOM ot HecooTBeTCTBHH noJio>KeHHH BbiKJiioqaTejiH h k ji lo¬ 
ua ynpaBJieHHH, HanpHMep KaK noKa3aHO Ha pue. 143. B stom 
cjiyuae ujih ocyiuecTBjieHHH AnB ujhh, oueBHAHO, He cjieuyeT 
BbinojiHHTb ôjioKnpoBKH AnB jihhhh npn cpaôaTbmaHHH 3a- 
IUHTbl UJHH. 

npn HaJiHUHH Ha no/urraHUHH HecKOJibKHx nuTaioiuHX jihhhh 
M o>KeT OKa3aTbcn ueJiecooôpa3HbiM ocymecTBjiHTb AnB He ouhoh, 
a HeCKOJIbKHX HJIH BCeX nHTaiOlUHX JIHHHH. 3 t 0 HMeeT CMbICJI, KaK 
UJiH HaHÔojibiuen aBTOMaTH3auHH npouecca BoccTaHOBJieHHH Hop- 
MaJibHOH cxeMbi nepBHUHbix coeuHHeHHH, TaK h ajih oôecneueHHH 
nHTaHHH noTpeÔHTejieü, Korua ouua nHTaioiuaH jihhhh He MO>KeT 
oôecneuHTb Bceft Harpy3KH noucTaHUHH. 

C 3toh ueJibio npn cpaôaTbiBaHHH 3aiuHTbi uihh 3 anycKaiOTCH 
AnB Bcex nHTaiomHX jihhhh. B cjiyuae ycneuiHoro AnB nepBOH 
jihhhh noouepeuHO BKJiiOHaiOTCH BbiKJiiouaTejiH upyrnx jihhhh. Ecjih 
nepBan jihhhh BKJHonaeTCH Ha ycTOHUHBoe KOpOTKoe 3 aMbiKaHHe, 
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to CHOBa cpaôaTbiBaeT 3amHTa uihh. üpH stom ôJiOKHpyeTcn ^eu- 
CTBHe AÜB ApyrHX JIHHHH H HX BbIKJIIOHaTeJIH He BKJIIOHaiOTCH. 

Taxan ÔJiOKHpoBKa oôecneuHBaeTcn c noMombio AonoJiHHbrejibHO- 
ro npoMeJKyTOHHoro pejie Pü 4 , HMeiomero 3 aMe£JieHne Ha B 03 BpaT 
HKopn 0,4 — 0,5 ceK, KOTopoe ycTaHaBjiHBaiOT b cxeMe A11B 
Ka>K£OH JIHHHH, KaK noKa3aHO 
Ha pHC. 151. ToJIbKO HaJIHHH- 
eM 3Toro pejie cxeMa AI1B, 
npHBe^eHHaH Ha pnc. 151, ot- 
jiHHaeTCH ot cxeMbi AEIB jih- 
HHH, paCCMOTpeHHOH BblUie. 

Kor^a BbiKjnonaTejib bkjiio- 
neH, pejie PII A oÔTexaeTCH to- 

KOM H £ep>KHT pa30MKHyTbIM 
CBOH KOHTaKT B IjenH ÔJIOKH- 

Pobkh AnB npn cpaôaTbiBa- 
hhh 3amHTbi uihh. B cjiynae 

OTKJIIOTeHHH BbIKJIIOUaTejlH 

pejie pn 4 oôecTOHHTCH, OAHa- 

KO KOHTaKT eTO OCTaHOTCH pa- 

30MKHyTbiM eme b TeueHne 
0,4 — 0,5 ceK. 3a sto BpeMH 
KopoTKoe 3aMbifKauHe ôy^eT 
OTKJIIOHeHO, a KOHTaKT 3amH- 
Tbl UIHH 3U1 pa30*MKHerCH. 

TaKHiM oôpa30M, nocjie 
nepBoro cpaôaTbiBaHHH 3amu- 
Tbi uihh AnB He ôjioKnpyeTCH. Ecjih nepBau jihhhh, AnB KOTopoft 
HMeeT HaHMeHbiuyio Bbijiep>KKy BpeMeHH, bkjiiohhtch Ha HeycTpaHHB- 
iueecH KopoTKoe 3aMbiKaHHe, BHOBb noAeftcTByeT 3amHTa uihh h otk- 
JIIOHHT BKJIIOHHBIUHHCH BbIKJIIOHaTejIb. npH 3T0M OnHTb 3aMKHeTCH 
KOHTaKT 3111 h, nocKOJibKy y me ôyjier 3aMKHyT KOHTaKT pejie P/7 4 , 
npoH30H,neT pa3p hæ KOH^eHcaTopa C, hto npeAOTBparaT ^eflcTBHe 
AnB Apyrnx jihhhh. 

O^HOKpaTHOCTb AnB uihh MO>KeT ôbiTb TaK>Ke oôecneueHa c no- 
Mombio pejie HanpuH<eHHH, KOHTpojinpyiomHX HaJiHHne Hanpn>KeHHH 
Ha UIHHaX. npH 3TOM AnÉ OAHOTO H3 HCTOHHHKOB nHTaHHH (JIHHHH 
HJIH TpaHC(}DOpMaTOpa) BbinOJIHHeTCH C KOHTpOJieM OTCyTCTBHH Ha- 
npuH<eHHH Ha uiHHax, a AnB Apyrnx hctohhhkob nHTaHHH — c koh- 
TpoJieM HajiHHHH Hanpn>KeHHH. ÈjiaroAapn 3T0My, b cJiyuae HeycTpa- 
HHBiuerocH noBpe>KAeHHH Ha uiHHax h HeycneuiHoro BKJUoneHHH 
nepBoro HCTOHHHKa nHTaHHH, BbiKJiioHaTeJiH Apyrnx jihhhh h TpaHC- 
(})OpMaTOpOB BKJIIOHaTbCH lie Ôyjxyj H3-3a OTCyTCTBHH HanpHH<eHHH 
Ha uiHHax noACTaHUHH. 

B cjiynae ycTaHOBKH OTAeJibHoro KOMnjieKTa AnB uihh, hto npn- 
MeHHeTCH oneHb pe^KO, cxeMa ero MO>KeT ôbiTb BbinojmeHa aHajio- 
thuho AnB JIHHHH. 

7* 





Phc. 151. CxeMa OÆHOKpaTHoro AnB jih- 
hhh, oôecneqHBaiomero AIHB uihh 
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AriB TpaHC(j)opMaTopoB. B cjiynae OTKJHoneHHH TpaHc- 
4>opMaTOpa ero MaKCHMaJibHOH tokoboh 3amHTOH npn noBpe>KAe- 

hhh Ha iiHTaeMbix niHHax hjih otxo- 
AHiuhx jihhhhx, a TaKHce H3-3a jio>k- 
Horo cpaôaTbiBaHHH 3amHTbi cxeMa 
MO>KeT ÔbITb BOCCTaHOBJieHa ^eftCTBH- 

eM An B. 

Hanôojiçe uejiecoo6pa3HO npHMe- 
HeHHe AOB Ha OAHHOHHblX TpaHC(})op- 
MaTOpaX, OTKJIIOHeHHe KOTOpblX MO>KeT 
npHBecTH k oôecToneHHK) noTpeÔHTe- 
jiefi. B HeKOTopbix CAynanx AnB 
TpaHC4)OpMaTOpOB AJIH MaKCHMaJib¬ 
HOH aBTOMaTH3aUHH BOCCTaHOBJieHHH 
HopMaJibHoro pe>KHMa pa^OTbi inpn- 
MeHHeTCH h Ha napajuiejibHo paôoTa- 
lomnx TpaHc^opMaiopax, ycTaHOBjieH- 
hhx Ha noÆCTaHUHHx 6e3 o6cjiy>KH- 
Baiomero nepcoHajia. 

B SKcnjiyaTauHH npHMeHHioT cxe- 
Mbl AnB TpaHC(})OpMaTOpOB. KaK c 
nyCKOM OT MaKCHMaJibHOH TOKOBOH 
3aiUHTbI, TaK H C nyCKOM OT HeCOOT- 
BeTCTBHH nOJIOH<eHHH BblKJIIOHaTejIH H 
KJHona ynpaBjieHHH. Kan npaBHjio. He 
ÆonycKaeTCH ^eficTBHe AnB npH BHy- 
TpeHHHX nOBpOK^eHHHX b TpaHC(|)op- 
MaTope, KOü\na .cpaôaTbiBaeT raso-Ban 
hjih OT4)4> e P eH UHajibHaH 3amHTa. 
AnB ajieKTpo^BHraTejieH. 

ABTOMaTHHeCKOe nOBTOpHOe BKJIIOHe-» 
HHe sjieKTpo^BHraTejieH npHMeHneTCH juin oôecneneHHH hx caM03a- 
nycxa nocjie BOCCTaHOBJieHHH nniaHHH. Ha pnc. 152 noKa3aHbi cxe- 
Mbi BKjHoneHHH MarHHTHbix nycKaTejieft, oôecneHHBaiomHe AnB 
3JI CKTp OA'B HT a Te JI eft opn BOOCTaiHOBJieHHH inHTaiHHH. 

B cxeMe pnc. 152, a oÔMOTKa MarHHTHoro nycKaTejin K noA- 
KJHoneHa k Hanpn>KeHHio nepe3 pyÔHJibHHK P hjih kjiioh. npn 3Ha- 
HHTeJIbHOM CHHJKeHHH HJIH npH nOJIHOM HCHe3HOBeHHH HanpH>KeHHH 
Ha BbiBOAax ajieKTpoABHraTejiH oÔMOTKa MarHHTHoro nycKaTejin 
HOTepneT nHTaHHe, h oh pa30MKHeT cboh KOHTaKTbi. 

nocjie BOCCTaHOBJieHHH Hanpn>KeHHH MarHHTHbiH nycxaTeJib 
cpaôoTaeT BHOBb h bkjiiohht ABHraTejib b paôoTy. TaKHM oôpâ30M 
ôy^eT ocyiuecTBJieHO AnB ABnraTejin hjih Apyroro oôopyAO- 
BaHHH. 

HHorAa cxeMa, npHBeAeHHan Ha pnc. 152, a, He mo>kct ôbiTb 
npHMeHeHa H3-3a HeoôecneneHHOCTH 6e3onacHOCTH nepcoHajia hjih 
B 03MQ>KH0CTH nOBpe>KACHHH TeXHOJIOTHHeCKOrO OÔOpyAOBaHHH npn 



Phc. 152. CxeMbi AflB ajieK- 

TpoABHraTejieS c MarHHTHbi- 
mh nyCKaiejiHMH: 

a — nocTOHHHoro AeftcTBHH; 6 — 
c AeôcTBHeM b TeneHne 3a,naHH0- 
ro BpeMeHH 
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HeOJKH^aHHOM BKJIIOMeHHH SAeKTpOABHTaTeAH nOCAe- ^JIHTeJIbHOrO 
oTKJiiOMeHHH. B 3 tom cAynae npe,aycMaTpHBaeTCH AÜB MarHHTHoro 
nycKaTeJiH AHiiib npn KpaTKOBpeMeHHbix nepepbiBax nHTaHHH nopnA- 
na 1 — 2 ceK. TaKan cxeMa MO>KeT ôbiTb BbinoAHeHa, KaK noKa3aHO 
na pnc. 152,6. 

Kor^a MarHHTHbiH nycKaTeJib BKAioneH, pejie PII HaxoAHTCH 
hoa HanpHH<eHHeM, h KOHTaKT 
ero 3aMKHyT. IlpH Hcne3HO- 
BeHHH 'HanpH>KertHH HKopb pe- 
jie ’BoaBpainaercH He cpa- 
3 y, a c 3aMeAJieHHeM Ha 1 — 

2 ceK. Ecjih 3a sto BpeMH Ha- 
npHH<eHHe BOCCTaHOBHTCH, 06- 
MOTKa MarHHTHoro nycKaTeAH 
K BHOBb oKaaceTCH noA Ha- 
npn>KeHHeM, h MarHHTHbift ny- 
CKaTeAb BKAIOHHTCH B paÔO- 
Ty. Ecjih >Ke BpeMH BoccTa- 
HOBJieHHH Hanpn>KeHHH npe* 

BbiCHT AonyCTHMyio BbiAcp>KKy Phc. 153. CxeMa AnB sjieKTpoÆBHraiejieH 
BpeMeHH, HKopb Pn BepHeT- 

ch, h KOHTaKT ero pa30MKHeTCH. B 3 tom cjiynae uenb oômotkh K 
OKa>KeTCH pa30MKHyT0H h MarHHTHbift nycKaTejib npn nocAeAyio- 
meM BOCCTaHOBJieHHH HanpHJKeHHH He bkaiohhtch. 

B KanecTBe pejie c 3aMeAAeHHeM Ha OTnaAaHHe Mo>KeT 6biTb 
HcnoJib30BaHO pejie rana P3-513, BKAioneHHoe Ha nepeMeHHoe Ha- 
npH>KeHHe nepe3 BbinpHMHTeAb B. 

AÜB 3JieKTpoABHraTeJieft npHMeHHeTCH TaK>Ke b ycTaHOBKax 
Hanpn>KeHHeM 3 — 6 kq b Tex cjiynanx, KorAa a«/ih oôecneneHHH ca- 
M03anycKa npnxoAHTCH, KpoMe HeoTBeTCTBeHHbix, OTKAionaTb TaK- 
TKe nacTb OTBeTCTBeHHbix ABHraTeAeft. npn 3 tom uejiecoo6pa3HO 
npHMeHHTb cxeMy, ocymecTBAHiomyio AÜB otkaiohhbiuhxch 3jieK- 
TpoABHraTejieft nocjie BOCCTaHOBJieHHH Hanpn>KeHHH. Tanan cxeMa 
npHBeAeHa Ha pnc. 153. 

IlycK AnB ocymecTBAHeTCH 3amHToft MHtiHMaAbHoro Hanpn>Ke- 
HHH, KOTOpaH OTKAIOHaeT HaCTb SJieKTpOABHraTeJieft. npH 3TOM cpa- 

6aTbiBaeT h caMoyAcpn<HBaeTCH pejie P/7i. nocjie BOCCTaHOBJieHHH 
Hanpn>KeHHH cpaéoTaeT peAe Hanpn>KeHHH PH , pa30MKHeT uenb 
caMoyAep>KHBaHHH peJie PII\ h 3aMKHeT uenb Ha cpaôaTbiBaHne 
peAe Pn 2l KOTopoe bkaiohht SAeKTpoABnraTeAH. 

PeAe P/7i, B03BpamaHCb c 3aMeAAeHHeM 0,5 — 1 ceK , pa3MbixaeT 
iienb oômotkh P/7 2 , neM oôecneHHBaeTcn OAHOKpaTHOCTb achctbhh 
aBTOMaTHKH. 

Hanpn>KeHHe cpaôaTbiBaHHH peAe Hanpn>KeHHH PH , npn koto- 
pOM OHO 3aMbIKaeT BepXHHH KOHTaKT, npHHHMaeTCH paBHblM 90— 
100% HOMHHaAbHoro Hanpn>KeHHH. 
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§ 24. KoMnneKCHasi aBi > oMaTH3ai^Hn noACTamiMM 
aneKTpHHecKHx ceien 


OÔLUHe CBe^eHHH. IlOACTaHUHH C ^e>KypCTBOM Ha 
AOMy, noJiHOCTbio h nacTHHHO aBTOMaTH3HpoBaHHbie h TejieMexaHH- 
3HpOBaHHbie noACTaHUHH noJiyHHJiH innpOKoe pacnpocTpaHeHHe b 
3JieKTpHHeCKHX CeTHX. 

Oô'beM aBTOMaTH3auHH h TejieMexaHH3auHH, npe^ycMOTpeHHbiH 
Ha no^cTaHUHH, AOJi>KeH oôecnenHTb HaAe>KHoe 3HeprocHa6>KeHHe 
noTpeÔHTejieft npn Hanôojiee skohomhhhom pe>KHMe pa6o™, a TaK- 
ÏKe JTHKBHAaiXHIO B KpaTHaHHIHH CpOK aBapHHHblX H HeHOpIMaJIb- 
Hbix pe>KHMOB paéoTbi npn HaHMeHbiueH 3aTpaie nejio'BenecKoro Tpy- 
Aa h no BOBiMOJKHO-CTH 6e3 onepaTHBHoro BMeuiaTejib'CTBa inepco- 
Hajia. 

BHe^peHHe KOMnjieKca ycTpoâcTB aBTOMaTHKH, opraHHnecKH 
CBH3aHHbIX H AOnOJIHHIOlUHX 0£H0 Apyroe, JlJin BbinOJIHeHHH OCHOB- 
Hbix onepaiXHH, hjih, Kax roBopHT, KOMiuieKCHan aBTOMaTH3auHH 
noACTaHUHH oôecneHHBaeT pemeHHe ochobhmx 3ajxan aBTOMaTH3a- 
UHH 3HeprocHCTeM : noBbiiueHHe HaAe>KHOCTH h 6ecnepe6oHHOcra 
3JieKTpocHa6>KeHHH; noBbimeHHe KanecTBa sJieKTpnnecKOH SHeprnn; 
noBbimeHHe np0H3B0AHTejibH0CTH TpyAa, coKpameHHe nepcoHaJia, 
o6cjiy>KHBaiomero 3JieKTpoycTaHOBKH, h b nepByio onepeAb onepa¬ 
THBHoro nepcoHajia. 

yCTpOHCTBa aBTOMaTHKH, npHMeHHeMbie Ha nOACTaHUHHX, MO>KHO 
pa3AeJiHTb Ha cJieAyiomHe rpynnbi: 

npOTHBoaBapHHHan aBTOMaTHKa, oôecnenHBaiomaH BKjnoneHHe 
pe3epBHbIX HCTOHHHKOB nHTaHHH H BOCCTaHOBJieHHe HOpMaJIbHOH 
cxeMbi 3 JieKTpocHa 6 >KeHHH npn aBapHHHbix oTKjnoneHHHx (AI1B h 
ABP), aBTOMaTHHecKan paarpyaKa TpaH-c^opMaTOpOB h t. n.; 

aBTOMaTHKa HopMajibHoro pe>KHMa, oôecnennBaiomaH Heoôxo- 
AHMoe KanecTBO 3JieKTpo3HeprH*ï h Hanôojiee skohomhhhmh pe>KHM 
paôoTbi oôopyAOBaHHH: peryjiHpoBaHHe HanpnateHHH Ha noACTaH- 
UHHX, OTKAIOHeHHe nO pe>KHMy C uejlbio 3K0H0MHH 3JieKTp03HeprHH 
OAHoro H3 napajuiejibHO paôoTaiomHX TpaHccjDopMaTopoB h Ap.; 

TexHOJiorHHecKan aBTOMaTHKa, BbinojiHHiomaH ^Yhkuhh kohtpo- 
jih h ynpaBjieHHH paôoTOH OTAejibHbix BcnoMoraTejibHbix ycTpoftcTB 
noACTaHUHH. K ycTponcTBaM TexHOJiorHnecKOH aBTOMaTHKH otho- 
chtch: aBTOMaTHHecKoe BKjnoneHne KOMnpeccopoB ajih noAAep>Ka- 
HHH AaBAeHHH B03AyXa B KOMnpeCCOpHOH yCTaHOBKe, aBTOMaTHHe- 
CKoe peryjinpoBaHHe Hanpn>KeHHH nocrroHHHoro TOKa Ha niHHax 
aKKyMyAHTopHoft ôaTapen, aBTOMaTHnecKHH KOHTpojib ncnpaBHOCTH 
BbICOKOHaCTOTHblX KaHaJTOB 3aiUHTbI J1HHHH H AP- 

PaCCMOTpHM HeKOTOpbie THnbl yCTpOHCTBa aBTOMaTHKH, npHMe¬ 
HHeMbie Ha noACTaHUHHx HapnAy c paccMOTpeHHbiMH Bbirne AF1B 
h ABP. 

n P OT H B O a B a P H H H a H aBTOMaTHKa A^IH nOACTaH- 
U h h 6 e 3 BbiKJiionaTejieH Ha CTopoHe Bbicmero Ha- 
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npH>KeHHH Tp a HC(J)op M aTopoB. Ha pnc. 154 npHBeAeHbi 
exeMbI aBTOMaTHKH nOACTaHUHH C AByMH TpaHC4>OpMaTOpaMH, KO- 
Topan oôecneMHBaeT BOccTaHOBJieHHe nHTaHHH oôecTOMHBiueHCH 
ceKUHH, a TaK>Ke nepeBOA nHTaHHH k3>kaoh cckuhh Ha cboh TpaHc- 
cJ)opMaTop nocjie BOCCTaHOBJieHHH HopMaJibHoro pe>KHMa paôoTbi 



lie nu ynpaf}/ieHu.a B-1 
1PB 

/wv 

36/ 


rnrni 

| fPBi IP B, B, KMI ; 

3 PB U P B 

b , * 

— 

S/ Omjau, 

{um T-l ( 


90, 


~w 


Om TC P ^ 




LjolJ 


Uenu ynpaB/ieHUH B ? 

Om 3 auburn b/ 



Phc. 154. ABapHHHan aBTOMaTHKa Ha noAdaHUHHx c OT^e- 

JIHTeJIHMH! 

a — cxeMa 3JieKTpn4ecKHX coeÆHHeHHiï noacTaHUHn; 6 — cxeMa aB¬ 
TOMaTHKH 


TpaHc^opMaropoB. CxeMa aBTOMaTHKH BbinojiHeHa Ha nepeMeHHOM 
onepaTHBHOM Tose. 

HopMajibHO ABa TpaHc<j)opMaTopa (pac. 154, a), noAKJiioHeHHbie 
6e3 BbiKJnonaTeJieH k AByM napajuiejibHbiM jihhhhm, oôecnenuBaioT 
nHTaHHe AByx ceKitaft HH3iuero Hanpa>KeHHH noACTaHHHH. Cckiihoh- 
HblH BbIKJIIOHaTeJlb B-2 HOpM3AbHO OTKAKDHeH. 

n P H OTKJIlQHeHHH AHHHH Jl-1 HCHe3HeT HanpHJKeHHe Ha CTOpOHe 
HH3inero HanpH>KeHHH TpaHC<j)opMaTopa T-l h cpaôoTaiOT pejie Bpe- 
MeHH 3PB h 4P B (™na 3B-235), oaho H3 kotophx noAKJHOHeHO 
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k TpaHccjDopMaTopy Hanpa>KeHHH TH, a Æpyroe — k TpaHC(|)opMaTO- 
py coôcTBeHHbix Hy>KÆ T CH. 

no HCTeneHHH 3 a/iaHHOH Bbmep>KKH BpeMeHH KOHTaKTbi pejie 
BpeMeHH 3PB h 4PB 3aMKHyT uenb sjieKTpoMarHHTa oTKjnoneHHH 
90i BbiKJïioHaTejiH B-l. nocjie OTKjnoneHHH B-l 3 aMKHeTCH ero 

ÔJIOKHpOBOHHblH KOHTaKT B IjenH BKJIIOHeHHH CeKUHOHHOTC) BblKJIIO- 
qaTejiH B-2, KOTopbiH bkjiiohhtch, no^aBan Hanpw>KeHHe Ha nepByio 
eeKUHIO. B aenH KaTyiHKH BKJIIOHeHHH BbIKJIIOHaTeJIH BBe^eH KOHTaKT 
noJio>KeHHH npy>KHHbi Knn ( 3 aMKHyTbiü, Kor,na npy>KHHa HaTH- 
HyTa). 

AHaJiorHHHo 6y^eT paôoTaTb aBTOMaTHKa h npH OTKjnoneHHH 
TpaHc4>opMaTopa T-l BCJieACTBHe ero noBpe^^eHHH. B stom cjiynae 
cpa3y otkjiiohhtch BbiKJiioHaTejib B-l h ôy^eT no/iaH HMnyjibc Ha 
BKJIIOHeHHe B-2. 

O^HOKpaTHOCTb ^eHCTBHH paCCMaTpHBaeMOH aBTOMaTHKH ooec- 
nenHBaeTCH c noMombio MexaHH3Ma npHBOÆa, HaTH>KeHHe npy>KHH 
hjih noR'beu rpy3a KOToporo, ocymecTBJineMoe ABHraTeJieM Jl, 
HaMHeTCH JIHlHb nOCJie Toro, KaK ÔyAyT BKJIIOHeHbl BbIKJlIOHaTeJIK 
B-l H B-3 OÔOHX TpaHC(})0pMaT0p0B H 3 aMKHyTCH KOHTaKTbi hx pejie 
nojio>KeHHH «BKJiio'MeHO» PnB\ h PnB$. B cjiynae Heo<6xo,HHMo- 
cth inpy>KHiHbi npn'BOÆa MoryT lôbiTb iHaTHHyTbi h npH OTKJiioneiH'Hbix 
BbiKJHonaTejiHX nepeKJHoneHHeM pyônjibHHKa P ib HH>K'Hee nojio- 
HceHHe. 

B cxeMe npe^ycMOTpeHO TaK>Ke aBTOMaranecKoe BOCCTaHOBJie- 
HHe nHTaHHH 1 -h ceKUHH OT CBoero TpaHC(})0pMaT0pa T-l b cjiynae 
BoccTaHOBJieHHH nHTaHHH no jihhhh JI-1. npH 3T0M cpaôoTaeT peJie 
3PB, nHTaiomeecH ot TCH Ha OTnaHKe TpaHC(J)opMaiopa T-l , h 3a- 
MKHeT cboh 6bicTpoÆeftcTByiomHH KOHTaKT b uenn oômotkh pejie 
1PB. BbicTpoAeHCTByroujHH kohtbkt pejie 4PB, nHTaiomerocH ot 
TH, y>Ke 6bui 3 aMKHyT, TaK KaK Ha HeM coxpaHHJiocb Hanpn>KeHHe 
ot 2-h ceKUHH. CpaôoTaeT pejie BpeMeHH lPBi (nepBOH ceKUHH) 
h no HCTenenHiH Bbmep)KKH BpeMeHH 3aMbiKaHHeM npocKajib3biBaio- 
mero KOHTaKTa no^acT HMnyjibc Ha BKjnoneHHe B-l. 

nocjie 3 aMbiKaHHH ynopHoro KOHTaKTa pejie 1PB i 6y^eT no^an 
HMnyjibc Ha om/noneHne ceKUHOHHoro BbiKjnonaTejin B-2 (ynopHbift 
KOHTaKT pejie IPB 2 k 3TOMy BpeMeHH yxKe 6 hji 3 aMKHyT, tbk kbk 
H anpn>KeHHe na 2 -h ceKUHH He Hcne3ajio). Uenb Ha orajiionenne 
ceKUHOHHoro BbiKJnonaTejiH ÆonojiHHTejibHO KOHTpoJinpyeTCH koh- 
TaKTaMH pejie nojionteHHH «BKjnoneHO» PnB\ h PnB$ BbiKjnona- 
Tejieft B-l h B-3. B pe 3 yjibTaTe BbiKjnonaTejib B-2 mo>kct 6bm> 
oTKjnoneH JiHHib b tom cjiynae, ôcjih BKjnoneHbi 0'6a iBbiKjnona- 
Tejin B-l h B-3. 

TaK ôy^er BOtccTa'HOBjieHa HopMajibHan cxeMa nHTaHHH Kanc- 
% oh ceKUHH ot CBoero TpaHC(})opMaTopa. 

PaccMOTpHM, KaK 6y,neT ÆeficTBOBaTb aBTOMaTHKa npn noBpe- 
>ka6hhh Ha niHHax HH3mero Hanpn>KeHHH hjih Ha otxoahluhx jih- 
hhhx. B 3 T 0 M cjiynae, ecjin BbiKJnonaTeJib B-l ôyjier oTKjnoneH 
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MaKCHMaJIfaHOH TOKOBOH 3aiItfITOH, nOUeHCTByeT aBTOMaTHKa H BKJIIO- 
qHT B-2. EcJlH ÆeHCTBHe aBTOMaTHKH OKa>KeTCH yCneilIHfalM H Ha 
uiHHax 1-h ceKUHH BOccTaHOBHTCH Hanpn>KeHHe, cpaôoTaeT pejie 
1PB H nOBTOpHO BKJHOHHT BfalKJIKDHaTeJIfa fi-/. ECJIH BfalKJIKDHaTeJIb 
B-l ocTaHeTCH b paôoTe, uopaôoTaeT pejie BpeMeHH 1PB h otkjiio- 
qHT BblKJIIOqaTejIb B-2. TaKHM 0Ôpa30M, BOCCTaHOBHTCH HOpMaJIbHOe 
ÏIHTaHHe 1-H ceKUHH OT TpaHC(j)OpMaTOpa T-l. 

AHaJiorHHHO ôyueT paôoTaTb aBTOMaTHKa h npn OTKjnoqeHHH 
TpaHC(J)opMaTopa T-2. 

ABTOMaTHHecKan pa3rpy3Ka TpaHC(})opMaTopoB. 
13 cjiyqae aBapnimoro OTKJiioqeHHH ouHoro H3 napaJiJiejibHO paôo- 
TaiOIUHX TpaHC(})OpMaTOpOB, OCTaBUIHeCH B paÔOTe TpaHC(})OpMaTOpbI 
MoryT neperpy>KaTbCH tokom ôojibine HOMHHajibHoro. fljiHTeJibHan 
neperpy3Ka TpaHccJiopMaTopa Bbi3biBaeT neperpeB ero oômotok, hto 
MOH ceT npHBec™ k pa3pyiueHHK) H30JIHUHH h noBpencueHHK) TpaHC- 
4)opMaTOpa. 

Æjih npeuoTBpaïueHHH stoto neperpy3Ka TpaHcc})opMaTOpa to¬ 
kom, ôojibuiHM HOMHHajibHoro, uonycnaeTCH b TeqeHne orpaHHneH- 
Horo BpeMeHH: TeM MeHbiue, qeM ôojibiue neperpy3Ka. ÆonycraMaa 
.UJiHTeJibHOCTb ineperpy3KH TpaHccJ)opMaTOpa aaiBHCHT ot ueJio- 
ro pH'ua (J)aiKTOpOB: Te,MnepaTypbi Ma'CJia, \rpa(})HKa HarpyaKH, 
MecTa ycTaHOtbKH h t. a. B Ka^oM KOHKpeTHOM cJiynae c yne- 
TOM Bcex 3THX (JiaKTOpOB HJIH TOJIbKO OCHOBHblX H3 -HHX MOJKHO 

^ocTaTOHHo tohho noU'CHHTaTb uomycTBMyio u^iHTejibHOCTb nepe- 
rpy.3KH. 

fljiH npeuoTBpameHHH noBpencueHHH TpaHcc})OpMaTOpa npn ne- 
perpy3Ke Ha aBTOMaTH3HpOBaHHbix noucTaHUHHX BbinojiHHeTCH 
cxeMa -aBTOMaTHKH pa3rpy3KH, ocHOBaHHan Ha cJieuyioiHHX npHH- 
. unnax. 

npn 3HaHHTejibHoft neperpy3Ke TpaHccJ)opMaTopa qacTb noTpe- 
^HTejieft OTKJiKDHaeTCH Tan, HTOÔbi c ocTaBiueficH Harpy3Kofl TpaHc- 
<J)opMaTop mo r paôoTaTb 1—2 h . 3a sto BpeMH jxojitkhvl ôbiTb npH- 
"hhth Mepbi no nepeBouy nHTaHHH noTpeÔHTeJiefi Ha upyrne nou- 
CTaHUHH HJIH BKJIKDHeHbl pe3epBHbie TpaHC(})OpMaTOpbI. 

IloTpeÔHTejiH OTKJiioqaiOTCH cTyneHHMH — cHanajia MeHee, a 3a- 
TeM ôojiee OTBeTCTBeHHbie. 

ABTOMaTHKa ueflcTByeT ouHOKpaTHO. Ha pnc. 155, a npHBeueHa 
Hanôojiee npocTan cxeMa aBTOMaraqecKoft pa3rpy3KH TpaHC(})op- 
MaTopoB. ToKOBoe peJie PT cpaôaraBaeT npn neperpy3Ke TpaHc^op- 
MaTOpa h nouaeT njnoc Ha oôMOTKy pejie BpeMeHH PB, b KanecTBe 
KOToporo HcnôJib3yeTCH pejie rana PBT hjih KaKoe-HHÔyub upyroe 
MHorono3HUHOHHoe peJie BpeMeHH. no HCTeneHHH nepBofl Bbiuepnc- 
kh BpeMeHH t\ pejie BpeMeHH 3aMbiKaeT uenb Ha OTKJiioqeHHe nep- 
boh rpynnbi noTpeÔHTeJiefi. 

Ecjih neperpy3Ka TpaHccJiopMaTOpa npouojraaeTCH h TOKOBoe 
pejie PT He B03BpamaeTcn, pejie BpeMeHH npouoji>KaeT paôoTaTb h 
go BTOpofl BbIUep>KKOH BpeMeHH t 2 JX aeT KOMaHUy Ha OTKJIKDqeHHe 
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BTopofl rpynribi noTpeÔHTejieô. ripn Hcnojib30BaHHH pejie BpeMeHH 
Tnna PBT MO>KeT ôbiTb BbinojiHeHa pa 3 rpy 3 Ka b 4—5 cTyneHefl. 

Tok cpaôaTbiBaHHH pejie PT nf)HHHMaeTCH okojio 1,3—1,4 / H0M 
TpaHcc})opMaTopa. 

Ha pejie BpeMeHH npHHHMaiOTCH ycTaBKH: 

nepBofl CTyrreHH — 1—2 muh , a Kan^on nocjieÆyiomeH — Ha 
30 ceK Bbirne npeAbiAymeft. 

B cxeMe aBTOMaTHnecKofi pa3rpy3KH, npHBe^eHHOH Ha 
PHC. 155,6, AOnOJIHHTeJIbHO HCn0JIb30BaH KOHTaKTHI*IH TepMOMeTp 
t °, H3MepHK}iuHH TeMnepaTypy BepxHnx cJioeB Macjia b TpaHccJ)op-' 



Phc. 155. ABTCMaTHKa aBapHHHOH pa3rpy3KH TpaHC<j)op- 
MaTOpa: 

a — c TOKOBbiM pejie; 6 — c tokoblim pejie h KomaKTHbiM Tep- 
MOMeTpOM 

MaTOpe. Uenb oômotkh pejie BpeMeHH 3aMKHeTcn b cjiynae, ecjm 
cpaôoTaeT TOKOBoe pejie PT\, (jwKcnpyiomee neperpy3Ky TpaHC(J)op- 
MaTOpa tokom Ha 30—40% Bbirne HOMHHaJibHoro, h 3aMKHeTCH koh- 
TaKT pejie PII, KOTopoe ynpaBjineTCH KOHTaKTHbiM TepMOMeTpOM f. 
ycTaBKa cpaôaTbiBaHHH KOHTaKTHoro TepMOMeTpa npHHHMaeTcn 
70—80° C. TaKHM oôpa30M, b paccMaTpnBaeMOH cxeMe pa3rpy3Ka 
TpaHcc})opMaTOpa nponcxo^HT, Kor^a TeMnepaTypa BepXHHX cjioeB 
Macjia AOCTHmeT onacHofl BejiHHHHbi. HanôojibiiiaH AonycTHMan 
TeMnepaTypa BepxHnx cJioeB Macjia paBHa 95° C. 

JXjm toto HTOôbi oôecneHHTb pa3rpy3Ky TpaHccJiopMaTopa ot- 
KjnoqeHneM MHHHMajibHO HeoôxoAHMoro qncjia noTpeÔHTejien, b 
cxeMe aBTOMaTHKH Hcnojib3yiOT TOKOBoe pejie cneunajibHoft koh- 
CTpyKUHH C BbICOKHM K03(j)cj)HUHeHTOM B03BpaTa (&b = 0,95—0,97). 

OTKjnoneHHe h b k ji K) h e h h e no pe>KHMy napaji- 
jiejibHo paôoTaioiUHX t p a h c c}) o p m a t o p o b ajih 
yMeHbineHHH noTepb ajieKTposHeprHH. H3BecTHO, hto 
noTepn b TpaHccjiopMaTope, HecymeM Harpy3Ky, onpe^ejiHioTCH #By- 
MH COCTaBJIHKDIJUHMH: 
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( 51 ) 



rAe P x .x — noTepn xojiocToro xoAa, BejiHHHHa KOTopbix nocTOHHHa 
jXJin AaHHoro TpaHC(})opMaTopa npn paôoTe c HOMHHajib- 
HblM HanpH>KeHHeM H He 3 aBHC*HT OT Harpy 3 KH; 

P K . 3 — noTepn KopoTKoro 3 aMbiKaHHH, 3 aBHCHmwe ot Harpy 3 KH, 

^.3 = ^.3^^-^“ j > (52) 

rjne P k .3.h— 3 HaqeHHe noiepb Koporaoro 3 aMbiKaHHH npn homh- 
HajibHOM TOKe Harpy 3 KH; 

/ 

-OTHOiiieHHe TOKa Harpy 3 KH k HOMHHajibHOMy TOKy 

Ai 

TpaHC(})opMaTOpa. 

n P H wajiH^HH Ha nQA'CTaiHUHH AByx OAHHaKOBbix napajuiejibHO 
paôoTaioiUHX TpaHccJ}opiMaTopoB 'cyiMMapHbie inoiepH imoiahocth 
paBHbi. 

P,=2P^+2P k . 3 J-^-Y (53) 


B 3aBHCHM0CTH OT BeJIHHHHbl Harpy3KH RJIH yMeHbHieHHH nOTepb 
3JieKTp03HeprHH MO>KeT OKa3aTbCH UeJieCOOÔpa3HbIM OTKJIIOHHTb 
oahh H3 napajuiejibHO paôoTaiomnx TpaHcc})opMaTOpOB. OneBHAHO, 
3 to HeoôxoAHMO A^JiaTb npH Majibix Harpy3Kax, KorAa P K . 3 Majio h 
cyMMapHbie noTepn b ochobhom onpeAeJiniOTCH noTepHMH xojiocToro 
xoAa. HaoôopOT, npn ôojibuiHX Harpy3Kax, KorAa P K . 3 BeJiHKO h no- 
Tepn xojiocToro xoAa Majio bjihhiot Ha cyMMapHyio BeJiHHHHy no- 
Tepb, uejiecooôpa3HO BKjnoqnTb Ha napajuiejibHyK) paôoiy oôa 
TpaHC(})opMaTOpa h tôm caMbiM yMeHbuiHTb noTepn KopoTKoro 3a- 
MblKaHHH. 

BeJIHHHHa KpHTHHeCKOH Harpy3KH / K p, npH KOTOpOH uejiecooô- 
pa3HO OTKJIKDHaTb HJIH BKJIIOHaTb OAHH H3 AByX TpaHC(})OpMaTOpOB, 
onpeAejiHTCH, ecJiH npnpaBHHTb ABa BbipanceHHH 


/ > x.x + / , k. 3.„(-^-) 2 =2P x , + 2 P k .3.„ , 

OTCioAa 

/ %=-7 L== l/" 2 “T^ ( 54 ) 

7 H Y r K.g.H 

OÔbIHHO BeJIHHHHa KpHTHHeCKOH Harpy3KH COCTaBJIHeT 60—90% 
HOMHHaJIbHOH A*^H OAHOTHüHblX TpaHC(J)OpMaTOpOB. 

B SKcnjiyaTauHH npHMeHHiOT cxeMbi aBTOMaraKH AByx ranoB: 
nporpaMMHoro ynpaBJieHHH, OTKJiioqaiomHe h BKjnonaiomHe Tpanc- 
<})opMaTopbi corjiacHO 3 aAaHHOH nporpaMMe b onpeAejieHHoe BpeMH 
cyTOK, ahh HeA^JiH h t. il, h aBTOMaTHKa, pearapyioman Ha BejiH- 
HHHy TOKa Harpy 3 KH, npoxoAHiuero no TpaHccj 3 opMaTopaM. 

CxeMbi c nporpaMMHbiM ynpaBjieHneM ueJiecoo6pa3Ho npnMe- 
HHTb b Tex cJiyHanx, KorAa rpacj)HK Harpy3KH aBTOMara3HpyeMOH 
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noACTaHUHH Majio H3MeHHeTCH b pa3JiHHHbie ahh HeAejm hjih b pa3- 
jiH^Hbie He^ejiH Mecnua. 

n P H 3 tom ycTaHaBjiHBaeTCH nporpaMMHoe pejie BpeMeHH, koto- 
poe b cooTBeTCTBHH c npeAnojiaraeMbiM rpacJwKOM Harpy3KH npH 

—■ . -■ . — CHHHCeHHH ee A O KpHTH- 

I Wr ^ X necKoft BejiH^HHbi èyneT 

[jâ-2 M y b-pq AaBaTb KOMaHAy Ha ot- 

j|-—- - ■ KJiK>qeHHe oAHoro H3 

TpaHcc})OpMaTopoB, a npH 
yBejiHHeHHH Harpy3KH — 

)C_^( 7*-/ Ha BKJIKDHeHHe. 

\^J CxeMa aBTOMaraKH 

1^- MOHcex ôbiTb BbinojiHeHa 

aHajiorHHHO pa'COMarpH- 

Î JL BaeMoft b § 25. JX octo- 

B ' 1 B ' 3 Y HHCTBOM CXeMbI C npO- 

1 - rpaMMHbiM pejie BpeMe- 

+ _ HH HBJI5ieTCH ee npOCTO- 

Pfl 5 PTmuh pn 2 pf h Ta > a HeAOCTaTKOM — 

--44 r- - n cp- B03MO>KHOCTb 3HaHHTeJIb- 

P/ Marre P ût _rvvx-, HOH norpeilIHOCTH npH 

prît ** JPB^ OTKJioHeHHHX rpa(})HKa 

1 li onrL " Harpy3KH h BCJieACTBne 

•-1 p—* norpeuiHOCTH pejie Bpe- 

PB P Bt r l*k M eHH. 

H pfi t BoJiee 34>(})eKrH i BHaH 

P on II r /7/7?~ CXeMa C TOKOBbIMH 

* y//s pnR/RD H " s 

- | | y . ..] —rvYL. pejie, (J)HKCHpyiOmHMH 

Omsamum U _M BejiHiHHy KpnTHqec- 

Ky r-/ t t- 2 pfiB(B-3) koh Harpy3KH, koto- 

S . leST *"” Ha 

r- I PaccMOTpnM cjiywaft, 

py, Pn Korfla o6a TpaHc<J)opMa- 

+ -^nr— —3û B-1 Topa BKjiioMeHbi h pa6o- 

+ oA ^ TaioT napajyiejibHO. ripn 

„„ 0 , yMeHbiueHHH Harpy3KH 

+ B > flO KpHTH^eCKOH BCJIH- 

4 - rvv Tr—■-.?£ £-2 HHHbi cpaôOTaeT toko- 

Boe pe^e PT mhh» BKJIKD- 
PHC. 156. ABTOMaTHKa OTKJIIOHeHHH H BKJIIOHe- qeHHOe Ha CVMMV TOKOB 
HHH TpaHcDopMaiopoB no pejKHMy o6ohx Tp / Hc4) ^p MaT0 . 

poB, h 3aTeM npoMe>KyTOHHoe pejie PI1\. Oahh KOHTaKT pejie PTI\ 
pa30MKHeT uenb oômotkh pejie P/7 2 , He AonycKaa ero cpaôaTbiBa- 
hhh, a Apyrne noAaAyT njnoc Ha oÔMOTKy pejie BpeMeHH PB h 
noAroTOBHT uenn oTKjHoneHHH BbiKjnoqaTejieH TpaHC(})opMaTopa 
T-l . Pejie BpeMeHH PB, AopaôoTaB, no^acT njiioc Ha oôMOTKy npo- 


Om 3aipum u 
K y T-f> T-2 


pnB(B-t) 

II 

PHBfB-2) 

—Il- 

PB B (B-3) 

—pPB(B-t/) 


4 - ~3B 8-2 

PhC. 156. ABTOMaTHKa OTKJIIOHeHHH H BKJIIOHe- 
HHH TpaHC(})OpMaTOpOB nO peJKHMy 
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MejKyTO^Horo pejie P/7 3 , KOTopoe h 3aMKHeT uenn OTKjnoqeHHfl bh- 
KJiioqaTejieH TpaHcc{)opMaTOpa T-l . 

npH yBejiHqeHHH Harpy3KH Bbirne kphthhcckoh cpaôoiaeT pejie 
PT MaKc h npoMe>KyToqHoe pejie PfJ 2t KOTopoe 3anycTHT pejie Bpe- 
MeHH PB, no^roTOBHT uenn BKJHoneHHH BbiKjnoqaTejieft h ôjiokh- 
pyeT pa3MbiKaK)mHM KOHTaKTOM uenb oômotkh pejie PIJ\. Ilocjie 
Toro KaK ^opaôoTaeT pejie PB h no^eôcTByeT pejie P/7 4 , 6yAeT no- 
ÆaHa KOMaH^a Ha BKJHoneHHe BbiKJnoHaTejiefi TpaHcc})opMaTOpa T-L 
B cxeMe npejrycMOTpeHa ÔJiOKnpoBKa AeficTBHH aBTOMaTHKH b 
cjiynae OTKJHoneHHH juoôoto BbiKJHonaTeJiH TpaHccj)opMaTopoB T-î 
hjih T-2 ot 3amHTbi, KJiKDHa ynpaBJieHHH hjih ycTpoflcTBa TejieMexa- 
HHKH. BjIOKHpOBKa OCymeCTBJIHeTCH C nOMOIUbK) npOMe>KyTOHHOrO 
pejie PI1 5 , KOTopoe, cpaôoTaB, caMoy^ep>KHBaeTCH nepe3 cboh 3a- 
MblKaKDmHH KOHTaKT H CHHMaeT nJIIOC C peJie aBTOMaTHKH. 

J\j IH B03BpaTa CXeMbI aBTOMaTHKH B HCXOAHOe nOJIOH^eHHe B ue- 

nn oômotkh pejie P/7 5 napajuiejibHo BKJiiüHeHbi KOHTaKTbi peJie 
nojio>KeHHH* «BKJiKDHeHO» PIJB Bcex neTbipex BbiKJHonaTejieH TpaHC- 
c})opMaTopoB T-l h T-2 . KoHTaKT pejie PIJB 3aMKHyT, Kor^a coot- 

BeTCTByiOLUHH BbIKJIIOHaTeJIb OTKJIKDHeH. ABTOMaTHKa ÔyjieT AeÔJIO- 

KHpOBaHa h BHOBb BBe/jeHa b paôoTy nocjie toto, KaK Bce bmkjiio- 
naTejiH 6yjxyj BKjHoneHbi h, cjieAOBaTeJibHO, pa 30 MKHyTCH KOHTaKTH 
Bcex PIJB. üpeAycMOTpeHa thkjko B03M0>KH0CTb AeôjioKHpoBKH 
aBTOMaTHKH BpyHHyK) pyÔHJIbHHKOM P\. 

üeftcTBHe aBTOMaTHKH cHTHajiH3HpyeTCH yKa3aTejibHbiMH pejie 

py. 

§ 25. ABTOMaTMMecKoe perynHpoBaHHe HanpsiMeHMsi 
Ha noACTaHiiMsix 

Ha3HaneHHe peryjinpoBaHHH HanpHnceHHH. 
PaôoTa Bcex noTpeÔHTejieft 3JieKTpo3HeprHH b ôojibiueft hjih MeHb- 
mefi cTeneHH 3aBHCHT ot BejiHHHHbi HanpH>KeHHH. Hanôojiee skoho- 
mhhho h Ha,ne>KHo noTpeÔHTejib paôoTaeT npn onpe^ejieHHOM onra- 
MaJIbHOM 3HaneHHH HanpHH^eHHH. OTKJIOHeHHe HanpHHCeHHH OT 
HO-pMaJIbHOTO 3HaneHHH KaK B CTOpOHy CHHHCeHHH, TaK H B CTOpOHy 
noBbimeHHH Hanpn>KeHHH npHBOÆHT k yxyAHieHHio ycjioBHH paôOTW, 
CHH>KeHHio npoH3Bo^HTejibHOCTH MexaHH3MOB, coKpameHHio cpoKa 
cjiy^ôbi ajieKTpooôopy^oBaHHH, 6pany npo^yKUHH. 

TaK, HanpnMep, npn CHHHceHHH HanpHnceHHH Ha 10% Bpamaio- 
mHH MOMeHT aCHHXpOHHblX SJieKTpOJIJBHraTeJieH yMeHbüiaeTCH Ha 
19%, nponopuHOHajibHO KBajipaTy Hanpn>KeHHH, a cJieAOBaTeJibHO, 
COOTBeTCTBeHHO yMeHbUiaeTCH H npOHSBOAHTeJIbHOCTb npHBOÆHMOTG 
MexaHH3Ma. Pe3KO CHH>KaeTCH npoH3BOAHTejibHOCTb sjieKTponeHefi^ 
BpeMH nJiaBKH B KOTOpblX yfceJIHHHBaeTCH Ha 5%. 

Eme ôojiee He>KejiaTeJibHO cHHHceHne Hanpn>KeHHH jxjik TaKHX 
npOH3BOACTBeHHbix npoueccoB, KaK KOHTaKTHan cBapKa, BbicoKona- 
CTOTHan 3aKajiKa, h HeKOTopbie Æpyrne, i\ae OTKJIOHeHHe HanpnHce- 
hhh Ha 3 — 4% npHBo^HT k ôpany. B ocBeTHTeJibHbix ycTaHOBKax 
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CHH>KeHH6 HanpH>KeHHH Ha 5% Bbi3biBaeT pe3Koe CHHHceHne (Ha 
17,5%) cBeTOBOH OTAa™ /ïaMn. 

He MeHee BpeAHO h Hpe3MepHoe noBbimeHne Hanpn>KeHHH, cjieA- 
CTBHeM Hero HBJIHeTCH yCKOpeHHblft BbIXOA H3 CTpOH OCBeTHTeJIbHblX 
h ajieKTpOHHbix jiaMn, HarpeBaTejibHbix ycTaHOBOK h Apyroro SJieK- 
Tpooôopy^oBaHHH. Tax, HanpHMep, cpOK cjiy>K6bi HaKajibHbix ocBe- 
THTeJibHbix JiaMn coKpamaeTCH Ha 15 °/q npw noBbimeHHH Hanpnnce- 
hhh Ha 1 % h b 3 pa3a npw noBbimeHHH ero Ha 10%. 

CorjiacHO üpaBHJiaM ycTpoflcTBa ajieKTpOTexHHnecKHX ycTaHO- 
BOK OÔblHHO, 3a HCKJIK>qeHHeM HaHÔOJiee OTBeTCTBeHHblX ycTaHOBOK, 

AonycnaeTCH OTKjioHeHne HanpHnceHHH y noTpeÔHTejin ±5%. 


A 



Uo 


Phc. 157. CxeMa, noacHHiomaH npHHUHn 
peryjiHpoBaHHH Hanpn)KeHHH Ha uiHHax 
nOACTaHUHH 


Kanne >Ke cnocoôbi cymecTByioT juin peryjinpoBaHHH HanpHHte- 
hhh y noTpeÔHTejieft? PaccMOTpHM npocTyio cxeMy OAHOCTOpoHHero 
nHTaHHH noACTaHUHH, npHBe,zieHHyio Ha pnc. 157. 

Hanpn>KeHHe Ha uiHHax noTpeÔHTejin 6e3 yneia noTepn Hanpn- 
memn b TpaHC(J)opMaTope 



PR 4 - Qx \ 
U n ) 


1 

y 

n T 


(55) 


we U n — Hanpn»c6HHe Ha niHHax noTpeÔHTejiH; 

U T — Hanpn^eHHe Ha uiHHax reHepaTopa; 

P , Q — aKTHBHan h peaKTHBHan moiahocth, nepe^aBaeMbie no jih- 
hhh; 

R , x — aKTHBHoe h peaKTHBHoe conpoTHBJieHne ahhhh; 

n T — K03(J)(j}HUHeHT TpaHC(})OpMaUHH CHJIOBOrO TpaHC(})OpMa- 
Topa. 

Ha ocHOBaHHH SToro BbipanceHHH mohcho cAejiaTb bhboa, mto 
peryjinpOBaTb HanpHnceHHe y noTpeÔHTejieft mo>kho cjie^yioiUHMH 
cnocoôaMH: 

H3MeHeHneM HanpHH^eHHH Ha uiHHax reHepaTopa, hto AOcraraeT- 
ch peryjinpOBaHHeM ero TOKa poTopa; 

H3MeHeHHeM K03(})(})HUHeHTa TpaHC(})OpMaUHH TpaHC(})OpMaTOpa, 
ycTaHOBjieHHoro Ha noACTaHunn; 



H3MeHeHHeM peaKTHBHOH MomHOCTH, nepejraBaeMOH no jihhhh, 
qTO MO>KeT OCymeCTBJIHTbCH peryjIHpOBaHHeM BOSÔyJKACHHH CHH- 
xpoHHbix KOMneHcaTopoB hjih 3JieKTpoABHraTejieH, a TaKwe BKjnoqe- 
HneM h oTKJiioqeHHeM CTaTHqecKHX KOH^eHcaTopoB, ycTaHOBjieHHbix 


Ha noACTaHUHH. 

KaK noKa3biBaiOT pacqeTbi, aBTOMara3auHH peryjinpoBaHHH Ha- 
npHJKeHHH Ha UIHHaX nO£CTaHUHH AaeT BbICOKHH 3KOHOMHqeCKHH 
acJ)(J)eKT, cHH>KaH noTepn ajieKTpnqecKOH 3Heprnn (jx o ojxuoto npo- 
ueHTa 3Heprnn, OTnymeHHoft c uihh noACTaHunn). 

npHMeHeHHe peryjinpoBaHHH HanpHnceHHH no3BOJineT Taione chh- 
3HTb KannTaJibHbie 3aTpaTbi Ha CTpOHTejibCTBo ajieKTpoceTeft, 3a cneT 
HCnOJIbGOBa'HHH JIH'HHH M6Hb- 
rnefl npanyoKHOH cnocoÔHO- 
CTH. 

OTKjiioqeHHe ct3th- 
qeCKHX KOHACHCaTOpOB 
no p e >k h m y. Ka k y>Ke ot- 
Meqajiocb Bbirne, OTKjnoqeHHe 
CTaraqecKHx KOH^eHcaTOpOB, 

Kor^a HanpHH<eHne Ha uiHHax 
no^CTaHUHH noBbimeHo h bkjiio- 
qeHne hx npn CHH>KeHHH HanpH- 
>KeHH h no3BOJineT yMeHbmaTb 
KOJieôaHHH Hanpn>KeHHH Ha hih- 
Hax noACTaHUHH. 

B npaKTHKe SKcnjiyaTaunn 
npHMeHHIOTCH pa3JIHHHbie CXeMbI 
âBTOMaTHKH, ynpaBjiniomHe CTa- 
THHeCKHMH KOH^eHCaTOpaMH B 



Om 3auj,umbi 
KOHdeHcamopHb/x 
ôamapeü 


4=h 


PhC. 158. ABTOMaTHKa OTKJIIOqeHHH H 
BKJiioqeHHH KOHAeHcaTopHbix ôaTapew 
no BpeMeHH 


3aBHCHMOCTH OT BeJIHHHHbl Ha- 


npHH^eHHH Ha uiHHax noACTaHiuw, TOKa Harpy3 KH hjih HanpaB- 
JieHHH peaKTHBHOH MOIUHOCTH B JIHHHH. Bœ 3TH CXeMbI no 
TOMy hjih ApyroMy npH3HaKy oôecneqHBaiOT no,zmep>KaHHe on- 
pe^ejieHHoro, 3KOHOMHqecKH BbiroAHoro HanpHnceHHH Ha niHHax 
nOACTaHUHH. 

npHMeHHIOTCH TaKHce cxeMbi, ynpaBjiHiomne CTaTHqecKHMH koh- 
AencaTopaMH no 3apaHee 3aAaHHOH nporpaMMe, HanpHMep c no- 
Moiubio 3JieKTpnqecKHX qacoB 9H (pnc. 158). npn 3aMbiKaHHH 
.oahoto H3 KOHTaKTOB qacoB Ku nojiOHceHHe KOToporo Ha UH(})ep6jiaTe 
MOH^eT H 3 MeHHTbCH, no^aeTCH HMnyjibC Ha OTKjnoqeHHe KOHAeHca- 
TopHoô ôaTapen. 3aMbiKaHHe nce KOHTaKTa K 2 npHBOAHT k BKJiioqe- 
hhk) ôaTapen b 3aAaHHoe BpeMH. nocKOJibKy cyToqHbie rpacJ)HKH 
Harpy30K cymecTBeHHo He oTJinqaioTCH Apyr ot Apyra, cxeMa bbto- 
MaTHKH c 3JieKTpnqecKHMH qacaMH oôecneqnBaeT peryjinpOBaHHe 
no 3a^aHHOMy rpa(j)HKy. 

U,enb aBTOMaTHKH Ha BKjnoqeHHe ôaTapen KOH^eHcaTopoB pa3- 
MbiKaeTCH KOHTaKTa mh pejie P/7, KOTopoe cpaôaTbmaeT npn AeiïcT- 
BHH 3amHTbI KOH^eHCaTOpHOH yCTaHOBKH H CaMOyAepHCHBaeTCH. 
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$ 26. ABTOMaTMMecKan MacTOTHaa pa3rpy3Ka (AMP) 

■Ilocjie toto KaK Bce pe3epBbi BpaïuaioiUHXcfl arperaTOB 
Ôy^yT HCTepna<HbI, 'BCH'KHH Ue(})HUHT aKTHBHOH MOIUHOCTH, BbI'3'BaHHbIH 
OTKJIIOTeHHeM ^3'CTH TeHepaTOpOB -HJIH BKJIK>qeHH'0M HOBblX nOTpeÔH- 
TeJiefl, îipHiBe^eT k chhjkchhio qacTOTbi 'B SHeprocncTeMe. 

Heôojibiuoe CHHacenne qacTOTbi? .nopn^Ka HeoKOJibKHx uecn'Tbix 
repua, He npeucTaBJineT onacHOCTH jxjik HopMajibHofi paôoTbi SHepro- 
CHCTeMbi, xoth h yxyzuuaeT ee SKOHOMHqecKHe noKa3aTejm. Cmi>Ke- 
HHe me qacTOTbi Ha 2 en h ôoJiee npeucTaBJineT cepbe3Hyio onac- 
HOCTb H MOHCeT üpHBeCTH K nOJIHOMy HapyUieHHK) paÔOTbl SHepTO- 
CHCTeMbl. 

3to, b nepByK) oqepeub, onpeuejineTCH tôm, hto npw noHHJKeHHH 
MacTOTbi CHHHcaeTCH cKopocTb BpaïueHHH ajieKTpouBiiraTejieft, a cjie- 
UOBaTeJIbHO, CHHHCaeTCH H npOH3BOAHTeJIbHOCTb npHBOUHMblX HMH B 
ÆeÔCTBHe MexaHH3MOB COÔCTBeHHblX Hymjl TenJIOBblX SJieKTpO- 
CTaHUHH. 

BcJieUCTBHe CHHJKeHHH npOH3BOUHTeJIbHOCTH MeX3HH3MOB co6- 
CTBeHHbix Hy>KU pe3Ko yMeHbiuaeTCH pacnoJiaraeMan MoiuHOCTb Ten- 
JÏOBblX SJieKTpOCTaHUHH, OCOÔeHHO CTaHUHH BbICOKOrO UBBJieHHH, HTO 
BJieqeT 3a coôofl uajibHeflmee CHHnceHHe qacTOTbi b SHeprocncTeMe. 
TaKHM oôpa30M nponcxouHT jiaBHHoo.6pa3Hbift npouecc, cnocoô- 
CTByioiuHH «pa3Bajiy» SHeprocncTeMbi. 

3tot npouecc ycyryôjineTCH TeM, hto Moiunbie napOBbie TypÔHHbi 
He MoryT paôoTaTb npn noHHHceHHofl qacTOTe H3-3a onacHOCTH hx 
M exaHHnecKoro noBpejKueHHH h jxojimubi BbiBOUHTbca H3 paôoTbi, 
BCJieucTBHe qero eiue ôojibiiie yBejiHHHTCH ug^huht aKTHBHOH moiu- 

HOCTH. 

CHHJKeHHe qacTOTbi b SHeprocncTeMe conpoBoncuaeTcn cHHnce- 
HueM Hanpn>KeHHH, hto npOHexouHT BCJieucTBHe yMeHbineHHH cKOpo- 
cth BpaïueHHH B036yuHTejiefl, pacnojio>KeHHbix Ha ouhom Bajiy 
c ocHOBHbiMH reHepaTOpaMH. CHH>KeHHe Hanpn>KeHHH TaK me HBJineT- 
ca JiaBHHOo6pa3HbiM npoueccoM, TaK KaK conpoBO>KuaeTCH yBejinqe- 
HHeM nOTpeÔJieHHH peaKTHBHOH MOmHOCTH SJieKTpOUBHraTejIHMH, HTO 
b cbok) onepeub Bbi3biBaeT uajibHeflmee CHHHceHne HanpHnceHHH h 
eme ôojiee ocjio>KHHeT nojioxceHHe b SHeprocncTeMe. 

IlocKOJibKy cHH>KeHHe qacTOTbi b SHeprocHCTeMe npoTeKaeT oqeHb 
ÔMCTpo (b TeqeHHe HecKOJibKHX ceKyHU hjih uecaTKOB ceKyHu), one- 
paTHBHbiH nepcoHaji He ycneeT npHHHTb KaKHe-JiHÔo Mepbi, h jihkbh- 
uauHH aBapHHHoro pe>KHMa nojimua ocyiuecTBJiHTbca rjiaBHbiM 
a6pa30M c noMOiubio aBTOMaraKH. 

npH OTcyTCTBHH BpamaiomerocH pe3epBa euHHCTBeHHO bo3mo>k- 
hum nyTeM BOCCTaHOBJieHHH qacTOTbi HBJiaeTca OTKjnoqeHHe qacTH 
HaHMeHee oTBeTCTBeHHbix noTpeÔHTejiefl. 3to ocyiuecTBJiaeTCH c no- 
MOlUblO CneunaJIbHblX yCTpOHCTB aBTOMaTHKH qaCTOTHOH pa3rpy3KH 
AMP, cpaôaTbiBaioiuHX npn onacHOM cHHnceHHH qacTOTbi. 

H3MeHeHne qacTOTbi b SHeprocncTeMe HBjineTCH BecbMa cjiom- 


208 



HbiM npoueccoM, CBH3aHHbiM c H3MeHeHHeM napaMeTpoB OTAejibHbix 
ee ajieMeHTOB: H3MeHneTCH Bbipaôoraa aKTHBHoft mobuhocth aprera- 
TaMH, H3MeHHeTCH MOBLtfîOCTb, nOTpeÔJIHeMaH Harpy3KOH, ÔOJIblliaH 
*iacTb KOTOpoft coctoht H3 ajieKTpoABHraTejiefi. Ha xapaKTep H3Me- 
HeHHH qacTOTbi 0Ka3biBaeT TaK>xe BjiHHHne BpamaioBUHHCH pe3epB, 
BejIHTOHa KOTOpOrO MO^eT ÔbITb pa3JIHHHOH. 

MecTa ycTaHOBKH AMP, oÔT>eM pa3rpy3KH h mnHqecTBo aBTOMa- 
TOB OIÎpe^eJIHKDTCH KOHKpeTHblMH yCJIOBHHMH, COOTBeTCTBeHHO BCeM 
B03M0>KHbIM CJiyqaHM aBapHHHOrO CHHHCeHHH qaCTOTbl KaK B OT^ejIb- 
Hbix paftoHax, Tax h bo Bceft SHeprocncTeMe. Oôman Harpy3Ka, no a- 



Phc. 159. CxeMa AMP oæhoh oqepe/ui: 

« — cxeMa uenefl nocTOHHHoro TOKa; 6 — cxeMa ueneft HanpaxteHUH peJie na- 

CTOThl 


KJIKDneHHaH KO BCeM aBTOMaTaM AMP, AOJIHŒa COOTBeTCTBOBaTb 
MaKCHMaJIbHO B03M0>KH0My Æe(j)HUHTy aKTHBHOH MOBUHOCTH, KOTO- 
pblH MOJKeT B03HHKHyTb B SHepTOCHCTeMe. 

C x e m bi AMP. CxeMa AMP, mpinBeAeeHaH 'Ha pnc. 159, \co*ctoht 
«3 oahoto pejie noHH>xeHHH qaCTOTbi P 1 /, pejie BpeMeHH PB h npOMe- 
JKyTOHHoro pejie P/7, 3aMbiKaiomero uenn oTKJiioqeHHH noTpeÔHTe- 
Jieft. Bbi^ep>KKa BpeMeHH bboahtch b cxeMy AMP ajih npe^OTBpaB^e- 
HHH JIOJKHOTO CpaÔaTbIBaHHH aBTOMaTHKH BCJie^CTBHe KpaTKOBpe- 
MeHHoro 3aMbiKaHHH KOHTaKTOB pejie qacTOTbi b nepexoAHbix pe>KH- 
Max h npn no^aqe Ha pejie HanpHxœHHH. 

CxeMa uenefl nepeMeHHoro HanpHH^eHHH pejie qacTora noxa3aHa 
Ha pnc. 159,6. YcTaBKa cpaôaTbiBaHHH pejie qacTOTbi H3MeHneTCH 
riJiaBHO, 'C noMombio .peocraTa R\, a Taxane CTyneHnaTO— aaKopaqn- 
Ba i HHeM conpOTHBJieHHH P 3 , KOTOpbie BKJiioqeHbi ib uenn oômotok Wn. 
6 uenn oômotok Wj BKjnoneH KOH^eHcaTop C. 
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AÜB mocjie AMP. Ha inoincTa huhhx 603 aôcjiyacHBaiomero 
nepcoHajia h He ocHameHHbix TejieynpaBjieHneM, BOCCTaHOBjieHHe 
nHTaHHH noTpeÔHTejieft, oTKjnoqeHHbix neftcTBHeM AMP, Monter 
3aTHHyTbCH Ha ôojibiuoe BpeMH. Æjih ycKopeHHH nonaqn nHTaHHH 
noTpeÔHTejiHM npHMeHHioT cneunajibHoe ycTpoftcTBO AÜB nocjie 
AMP, BKjiK>qaK)iuee OTKJiioqeHHbie jihhhh h TpaHC(j)opMaTopbi. 

FIpHMeHeHHe AÜB nocjie AMP oôecneqHBaeT TaKxte ncnpaBJie- 
HHe jio>KHoro cpaôaTbiBaHHH AMP, hto b HeKOTOpbix cjiyqanx mo>kho 
HaÔJIIOAaTb npH KOpOTKHX 3aMbIKaHHHX, aCHHXpOHHOM XOHe, aTaK>Ke 
npH KpaTKOBpeMeHHbix oôecToneHHHx noncTaHUHH. 

CxeMa ohhoh oqepenn AMP c AÜB nocjie AMP npHBeneHa Ha 
pHC. 160. 

B Heft Hcnojib3yeTCH ohho pejie qacTOTbi PH, ycTaBKa KOTOpora 
aBTOMaTHnecKH nepeKjiK>qaeTCH npn cpaôaTbiBaHHH AMP. 

npH CHHH^eHHH qacTOTbi #0 ydaBKH cooTBeTCTByioiueH oqepenn 
AMP cpaôoTaeT pejie PH h 3anycTHT pejie BpeMeHH PB (pnc. 160, a). 
Ilocjie 3aMbiKaHHH KOHTaKTa pejie PB cpaôoTaiOT npoMencyTOHHbie 
pejie PIJi h Pïl 2 h OTKjnonaT cooTBeTCTByioiUHX noTpeÔHTejieft. 
O^HOBpeMeHHo KOHTaKT pejie PIJi 3aKopaqHBaéT qacTb conpoTHBJie- 
hhh b uenn oômotkoh Wu pejie nacTOTbi, BCJiencTBHe qero H3MeHHTCH 
ero ycTaBKa. Tenepb nocjie H3MeHeHHH yciaBKH KOHTaKT PH 6y.neT 
pa3MbiKaTbcn nocjie Toro, KaK qacTOTa b SHeprocncTeMe BoccTaHO- 
BHTCH HO 50 2H. 

B to >Ke BpeMH npyroft KOHTaKT pejie PIJi 3aMKHeT uenb oômotkh 
pejie PIJ Z , KCTopoe nonTHrnBaeTCH h ocxaeTCH © 'CpaôoxanHoiM nojio- 
H<eHHH. 

IloCJie BOCCTaHOBJieHHH HOpMaJIbHOH HaCTOTbl pejie PH H PB 
pa30MKHyT CBOH KOHTaKTbI. IlpH 3TOM OÔeCTOHHTCH pejie PIJ\, 3 aMK- 
HexcH ero KOHTaKT © uenn oômotkh pejie PIJ 4 n paaoMiKHexcH b uenn 
pejie PIJ Z . üocKOJibKy HKopb pejie PIJ Z B03BpaiuaeTCH c 3aMenne- 
HneM, ero KOHTaKT b uenn oômotkh pejie P/7 4 ocTaHeTCH 3aMKHyTbiM 
b Teqenne BpeMeHH 0,5 cetc. Pejie PIJ 4 cpaôoxaeT h nona-CT HiMnyjibCbi 
Ha BKjnoqeHHe BbiKjnoqaTejiefi, OTKjnoqaBuinxcH nonCTBHeM AMP. 

üocjie B03BpaTa HKopn pejie PIJ Z pa30MKHyxcn ero KOHTaKTbi 
b uenn oômotkh pejie PIJ 4 , qeM oôecneqHBaeTcn oHHOKpaTHOCTb ne h- 
ctbhh AÜB, h cxeMa B03BpamaeTCH b ncxonHoe nojionceHne. 

Ha pnc. 160,6 npHBeneHa aHajiornqHaH cxeMa Ha nepeMeHHOM 
onepaTHBHOM TOKe, HcnoJib3yeMan Ha jihhhhx 6— 10 kô KOMnJieKT- 
HblX TpaHC(})OpMaTOpHbIX nOHCTaHUHH. CxeMa HOHCTByeT cjienyiomHM 
o6pa30M: npn CHHnceHHH qacTOTbi cpaôaTbiBaeT pejie PH h 3aMbi- 
KaeT uenb oômotkh pejie BpeMeHH PB, KOTopoe ohhhm KOHTaKTOM 
H3MeHneT ycTaBKy cpaôaTbiBaHHH pejie qacTOTbi, a BTopbiM nonaex 
HMnyjibc Ha rpynny npOMencyToqHbix pejie PII\, OTKjnoqaioiHHx 
COOTBeTCTByiOlUHe JIHHHH. OHHOBpeMeHHO pejie Prix BTOpblM CBOHM 
KOHTaKTOM nepeKJiioqaeT h Byxno3HUHOHHoe pejie P/7 2 , KOHTaKT koto- 
poro, 3aMbiKancb, nonroTaBjiHBaeT uenb BKjnoqeHHH BbiKJiioqaTeJiH. 
nocjie Toro KaK BoccTaHOBHTcn HopMajibHoe 3HaqeHHe qacTOTbi, pejie 


210 



PH pa30MKHeT cboh KOHTaKT, BCJieACTBHe qero oôecTO^iaTCH h oraa- 
AyT npoMejKyTOTObie pejie PT1\. Mepe3 pa 3 MbiKaiomHH KOHTaKT 
pejie PI1\ cpaôoTaeT sjieKTpoMarHHT BKjiioqeHHH h bkjiio^htch bh- 
KJIIOHaTeJIb JIHHHH, OTKJIIO^aBlIIHHCH AGHCTBHeM AMP] C>AHOKpaT- 

HOCTb AeftcTBHH ATIB nocjie AMP b stom nocjieAHeM cjiyqae oôecne- 
qHBaeT npHMeHeHHe MexaHHqecKoro npHBOAa (rpy30Boro hjih npy- 
^KHHHOTO) . 


4- 



AflB nocsie AQP 


K PD) dpyzux 
/uiHua 



Phc. 160. CxeMa oæhoh cmepeAH AMP c AüB nocne AMP: 

<x — Ha nociOHHHOM onepaTHBHOM TOKe; 6 — Ha nepeMeHHOM onepaTHBHOM TOKe 


KoHTpOAbHbie BOlipOCbl 

1 . KaKHe OCHOBHbie TpeÔOBâHHH npeA'bHBJIHIOTCH K CXeMaM ABP? 

2. KaKOBo Ha 3 HaqeHHe 3 amHTbi MHHHMajibHoro HanpHHœHHH b cxeMax ABP? 

3. Kax oôecneqHBaeTCH oAHOKpaTHOdb achctbhh cxeMbi sjieKTpHHecKoro AüB? 

4. B k 3 khx cjiyqanx npHMeHneTCH AayxKpaTHoe AüB? 

5. Kaxoe Ha3HaqeHHe HMeeT ycKOpeHHe 3amnTbi nocjie AüB? 

6 . KaKOBo Ha 3 HaqeHHe aBTOMaTHqecKOH qacTOTHOH pa 3 rpy 3 KH? 




r/IABA VI 


MEXAHMHECKASI PErYJlMPOBKA H PEMOHT PEJ1E 

§ 27. MHCTpyMeHT ahh perynHpoBKH h peMoma pene 

llp<H peryjinpoBKe h peMOHTe peJie weO'ôxoAHMO noAb30- 
BaTbCH aneu-HaJibHo .npeAHasHaneHHbiM jijih arax uejiefl HHcrpyMeH- 
tom, hto oôecne^HBaeT KanecrBeHHoe BbrnoAweHHe yKasa-HHbix «pa'ôoT. 

OTBepTKH H3TOTOBAHK)T H3 HHCTpyMeHTaAbHOH CTaJIH, Ha3bIBae- 
MOH B OÔHXOAe CepeÔpHHKOH. CTaJIb OTBepTKH AOJIJKHa ÔbITb 3aKa- 
JieHa h cneuHaJibHbiM oôpa30M oraymeHa. Chamio nepexaAeHHbie 
OTBepTKH (cjiaôo oTnymeHHbie) ôynyT AOMaTbcn npn 3aBepTbiBaHHH 
BHHTa, nOpTH inpH 3TOM UIAHU. HeKaJieHbie (Cbipbie) OTBepTKH 
6yAyT AecJ)opMHpoBaTbCH npn paôoTe. Ilpn SKcnAyaTauHH peAe hc- 
noÂb3yiOT OTBepTKH noA bhhth ot Ml,4 ao M8. 

OTBepTKH noA BHHTbl AO M3 Ha3bIBaiOTCH HaCOBbIMH, nOA BHHTbl 
ôoAbuiero AHaMeTpa — cjiecapHbiMH. MacoBbie OTBepTKH h3totobah- 
iot H3 -eepeôpHHKH AHaMerpOM ao 3 mm. CAecapHbie OTBepTKH tioa 
BHHT bl ao M8 — H3 cepeôpHHKH AHBMeTpOM 6— 10 MM. 

JIe3BHe OTBepTKH AOAJKHO CBOÔOAHO BXOAHTb B UIAHU BHHTa, pa3- 
Mep ero AOAaœH ôbira paBeH AnaMeTpy toaobkh BHHTa. JXji HHa 
MeTajuiHHecKOH nacra OTBepTKH 40 — 200 mm. 

KpOMe OÔblUHblX npHMblX OTBepTOK, HCnOAb3yiOT TaK Ha3bIBaeMbie 
ôoKOBbie OTBepTKH (pHC. 161), KOTOpbiMH noAb3yiOTCH b Tex CAy- 
uaax, KorAa MecTonoJioaœHHe BHHTa He AaeT bo3mo>khocth 3aBep- 
Hyra ero oôbiuHOH oTBepraon. 

PynKH OTBepTOK H3roTaBAHBaioT H3 H30AHUHOHHoro MaTepnaAa: 
AepeBa, opraHHuecKoro creKAa, aôoHHTa. Ha bcio MeTaAAHnecKyio 
nacra OTBepTKH HaAeBaeTca H30AHUH0HHaH TpyÔKa (xAOpBHHHAOBan 
HAH KeMÔpHKOBaa) BO H3Ôe>KaHHe 3aKOpanHBaHHH OTBepTKOH TOKO- 
BeAymnx nacTefl h aah 3aiuHrai paôoTaioiuero ot Hanpn^eHHH. 

TaenHbie kaiohh noA bhhtm pa3Hbix AnaMeTpoB, pa3AHnaiOTC5i no 
HOMepaM. Kaiohh ôbiBaiOT inAocKHe, TopueBbie (pue. 162) h pa.3- 
ABHHC/Hbie (uiBeACKHe) . TopueBbie kaiohh mpHiMOHniOT -b Tex cAynanx, 
KorAa toaobkh 3aBepTbiBaeMbix bhhtob pacnoAoaceHbi 6ah3ko Apyr 
k Apyry h HeT bo3mojkhocth noAb30BaracH nAOCKHM kaiohom. Pa3- 
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Phc. 165. KoHTaKTHbie kjiiomh — «npaBKH 


Phc. 166. 
rpaMMOMeip 





£BH>KHbie KJIIOHH npHMeHHIOT npH 3âBepTbIBaHHH BHHTOB H TaeK 
6oJibuiHx pa3MepoB: M6 h Bbime. 

He^onycTHMO 3aBepTbiBaTb BHHTbi h raftKH KjiKmMH He cbohx 
pa3MepoB, Tan Kan sto nopTHT roJiOBKy h cÔHBaeT rpaHH. TpyôbiM 
HapyuieHHeM npaBHJi SKcnjiyaTauHH HBJineTCH 3aBepTbiBaHHe bhhtob 
h raex naccara>KaMH hjih njiocKoryôuaMH. 

IlHHueTaMH nojib3yK)TCH ajih npaBKH cnnpaJibHbix npyacHH, pery- 
JIHpOBKH KOHTaKTHblX nJiaCTHH, a TaKJKe RJIH CHHTHH H yCTaHOBKH 
MejiKHx ^eTajieft Ha MecTO. nnHuera c CHJibHbiMH ryÔKaMH npnMe- 
HHIOT JIJIH BajIbUOBKH (rapTOBKH) KOHTaKTHblX npy>KHH, eCJIH HX 
^KecTKocTb He oTBenaeT 3aAaHHOH. 

FlaccaTHJKaMH, njiocKoryôuaMH h KpyrjioryôuaMH nojib3yiOTCH 
AJin peryjiHpOBKH sjieMeHTOB, Koi\ua TpeôyeTcn hx noArnôaTb hjih 
OTTHÔ aTb; KaK noApy^HbiM sjieMeHTOM npH paôoTe Ha craHKax, a 
TaKJKe npH npOH3BOACTBe MOHTaJKHblX paÔOT. 

HaACj)HJIH H BOpOHHJia npHMeHHIOT AJIfl HHCTKH H nOJIHpOBKH KOH¬ 
TaKTHblX noBepxHOCTeft, nojmpoBKH kohuob oceft. HaA(J)HJib — sto 
HanHJibHHK MaJibix pa3MepoB. Pa3JiHnaiOT HaA^HJiH ApaneBbie rjm 
rpyÔOH 3aHHCTKH H JIHHHbie — AJIH TOHKOH 3aHHCTKH. BopOHHJIO MO- 
5KeT 6bITb H3rOTOBJieHO H3 HaA(j)HJI5I. Rjin 3TOTO Ha UIJIH(j)OBaJIbHOM 

CTaHKe c HaAcJ)HjiH CHHMaeTCH HacenKa, a 3aTeM bopohhjio 3anpaB- 
jineTCH.Ha mcjikom KaMHe — ocejiKe. 

OnpaBKaMH nojib3yiOTCH ajih hhctkh h 3anpaBKH 6poH30Bbix ko- 
HHHeCKHX nOAnHTHHKOB (pHC. 163). Hx H3rOTaBJIHBaiOT H3 cepeôpnH- 
KH AHaMeTpOM ^0 3 MM, 3aTaHHBaiOT Ha HyJKHblH KOHyC H npHAaiOT 
hm TpexrpaHHyio (j)opMy. Peôpa onpaBKH nojmpyioT bopohhjiom. 

Pa3BepTKaMH (hjih KajiH3BapaMH) nojib3yiOTCH ajih npaBKH h 
HOA roHKH (JiyTepoB — HanpaBJiniomHx CTajibHbix UHJiHHApHnecKHX 
HOAriHTHHKOB nOA OCb. 

MejiK03epHHCTbie KaMHH «ApKaH3ac» npHMeHHiOTCH ajih npaBKH 
KajieHbix kohuob ocefl. 

B ueHTpax (pnc. 164) npoBepneTcn, He norayTa jih ocb hjih ahck, 
yKpenJieHHbin Ha och. UeHTpa npeACTaBJiniOT coôoh MeTaJUinnecKyio 
CTOHKy, B BepTHKaJIbHbie nJIOCKOCTH KOTOpOH BBepHyTbl ABa BHHTa — 

noAnnTHHKH. B hhx cboôoaho BpamaeTCH HcnbiTyeMan ocb. Ha oc- 

HOBaHHH CTOHKH yKpenJieH HHAHKaTOp, COCTOHIAHH H3 npy^KHHHOTO 
npnôopa co uiKaAOH h noBOAKOM. IIoboaok KacaeTcn noBepxHOCTH 
npoBepneMOH och h cjieAHT 3a nomyTOCTHMH och npH ee Bpa- 
meHHH. 

npaBKH (KOHTaKTHbie kjhohh) (pHC. 165) Hcnojib3yiOT jxjik pery- 
JlHpOBKH KOHTaKTOB npOMeJKyTOHHblX peJie THna KOAOBblX, MKy-48 
H Ap. 

JlynaMH, AaioiuHMH nnTH-, uiecTHKpaTHoe yBejmneHHe, nojib3y- 
IOTCH AJIH OCMOTpa nOAnHTHHKOB, KOHUOB OCeH, KOHTaKTHblX nOBepX- 
HOCTeft H T. n. 

TpaMMOMeTp — npyjKHHHbiH npHÔop co niKajion h hoboakom 
( rana HHAHKaTopa). TpaMMOMeTpaMH H3MepHiOT MOMeHTbi npyacHH 
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b peAe, HaTH>KeHHe KOHTaKTHbix miacTHH, AaBAeHHe b KOHTaKTax: 
(pnc. 166). 

ToKapHbie HacTOjibHbie CTaHKH HeoôxoAHMbi aah 3aTOHKH ocen, 
npaBKH noAnHTHHKOB, a TaiOKe mcjikhx nojxejiOK npn peMOHTe peAe. 

HaMOTO^iHbie CTaHKH cjiyjKaT aah HaMOTKH hah nepeMOTKH Ka- 
TyuieK pejie. 


§ 28. 06u\ne nonoweüHsi no perynnpoBKe pene 


Oô'be'M tnpoiBepKH peJie onpeAeAneTCH ee bhaom, a TaiiGKe- 
MexaHH^eoKHM cocTOHHHeM peAe. HanôoAee noAHan mpoiBepKa peAe 
npOH3BOAHTCH npH HOBOM BKAIOHeHHH H npH HaAHHHH HBHblX HeHC- 
npaBHacTeâ, TpeôyioiUHX np0H3B0AHTb b jia'ôapaTopHbix ycAOBHHX 
noAHyio paaôopKy peAe. Opn TiAaHOBbix h Aon o a hh Te a b h bi x mpoBep- 
Kax, KaK npaBHAO, He npoH3BOAHT paaôopKy peAe. Oô'beM aipoBep'KH 
npn 3to.m oueHHBaeTCH no pe3yAbTaTaM tnpeABapHTeAbHbix H3Mepe- 
HHH SAeKTpnneCKHX X aip a KTe P H CTH K, OTKAO>HeHHe \KOTOpbIX OT t3aAaH- 
Hbix BeAHTOH yKaabiBae'T Ha Ty hah ntHyio HenanpaiBHOCTb peAe. 

Ocoôo CAeAyeT OTMeraTb, hto pa3t>opKa peAe 6e3 AOcraTOHHbix 
Ha TO OCHOBaHHH MOHœT npHHeCTH 3HanHTeAbHbIH BpeA, OCOÔeHHO 
eCAH OHa BbinOAHHeTCH HeAOCTaTOnHO KBaAH(j)HUHpOBaHHbIM nep- 
COHaAOM. 

Ilpn peBH3HH, peryAnpoBKe h peMOHTe Aïoôbix peAe 3amnTbi h 
aBTOMaTHKH BbinOAHHIOT pHA OnepaUHH, He3aBHCHMO OT THna H KOH- 
CTpyKAHH peAe. 

IIpejKAe neM npncTynnTb k BbinoAHeHHio KaKHX-AHÔo paôoT no 
peryAnpoBKe n peMOHTy peAe, CAeAyeT npoH3Becra BHeuiHHH ocmotp 
n oueHHTb oômee cocTOHHHe peAe. Ilpn BHeumeM ocMOTpe nepeA 
BCKpbiTHeM peAe npoBepneTCH HaAnnne nAOMÔ, ueAOCTb Koncyxa h 
CMOT poBoro CTeKAa, nAOTHocTb npHAeraHHH KOJKyxa k uokoaio peAe,. 
HaAnnne n cocTOHHHe ynAOTHeHHH. 

Ecah npoH3BOAHTcn npOBepKa peAe, ycTaHOBAeHHoro Ha naHeAH, 
to npoBepneTcn HaAeHŒOCTb ero KpenAeHHH h h30ahuhh BbiBOAOB 
ot naHeAH. npn 3aAHeM npncoeAHHeHHH npoBOAOB Ha mnnAbKH h jm 
KOAKH peAe AOAJKHbl ÔbITb HaAeTbl H30AHpyi0mHe TpyÔKH; HIHpHHa 
OTBepcTHH b naHeAH AOAJKHa ôbiTb ôoAbrne AHaMeTpa uinnAeK hah 
KOAKOB Ha 4 — 5 MM. 

npn nepeAHeM npncoeAHHeHHH npoBOAOB Ha MeTaAAHqecKoft na¬ 
HeAH noA BbiBOAbi peAe aoajkhm 6biTb noAAonceHbi H 30 AHpyi 0 LUHe 
npoKAaAKH; 3 a 3 op Me^KAy MeTaAAHnecKOH naHeAbio h HeH 30 AHpo- 
BaHHbiMH TOKOBeAymHMH nacTHMH aoajkch 6biTb He MeHee 3 — 5 MM. 

npOBepneTCH HaAe^KHOCTb Hapy}KHbIX KOHTaKTHblX COeAHHeHHH — 
32LTH7KK3. KOHTpraeK, (j)HKCHpyiOLUHX UinHAbKH 3aAHeTO npHCOeAHHe- 
hhh Ha uoKOAe peAe, h 3aTH>KKa bhhtob, Kpenniunx nAacTHHbi nepeA- 
Hero npncoeAHHeHHH k uokoaio. 
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3aTH>KKa KOHTpraeK 6e3 OTCoeAHHeHHH npoBOAOB h.chhthh pejie 
€ naHejiH npOH'3BOAHTCH c naMoiubio 'cneunajibHbix TopueBbix kjuo - 
qen (pHC. 167 ). 3 aTH}KKy h ocJiaÔJieHne raex, xpenamHX npoBOAHHXH 
napy>KHoro MOHTaaca, cjieAyeT npoH3BOAHTb AByMH xjiioqaMH— Top- 
ueBbiM h njiocxHM, xax noxa3aHo Ha pnc. 168 . 

B HeKOTopbix. cjiyqaax HaôJiioAaeTCH noxaHHBaHHe h npoBopaHH- 
Banne uimuiex H3-3a cjiaôoft 3anpeccoBKH xoHTaxrabix BTyjiox 
b njiacTMaccoBOM uoxojie pejie. MToêbi npoBepHTb HaAeaoiocTb xoh- 
TaKTa Me>XAy mnHJibxoft h BTyjixoft, HeoôxoAHMo BcxpbiTb xo^xyx 
pejie h yôeAHTbCH b tom, hto mnHJibxa npoBoparaBaeTca BMecTe co 
BTyjixoft. Æjih npo^xaTHA bhhtob, xpenamHx njiacTHHbi nepeAHero 
npHcoeAHHeHHH, pejie HeoôxoAHMo cHHTb c naHejiH. 



Phc. 167. TopueBbie kjiiohh ajih Phc. 168. 3aTH>KKa h ocjiaôJieHHe raeK, 
icpenjieHHH raeK Ha umHJibKax KpennmHX MOHTajKHwe npoBoaa k 

jpejie 3aAHero npncoeaHfleHHH mnHJibKaM pejie 3aaHero npHCoeaHHe- 

HHH, asyMH KJIKmMH 

Hjih npeABapHTejibHOH oueHXH oômero coctohhhh pejie ao ero 
BcxpbiTHH uejiecoo6pa3HO npOBecra nacTHHHyio SAexTpHHecxyio npo- 
Bepxy — 3aMepHTb ocHOBHbie napaMeTpbi cpaôaTbiBaHHH, hto no 3 BO- 
JineT b paAe cjiyqaeB BbiHBHTb HeHcnpaBHOCTH. 

Pejie OHHmaiOT ot nbum h rpH3H npn chhtom xo^xyxe. 

npoH3BOAHT npoBepxy noAnHTHHXOB pejie. Æjih stoto Heoôxo- 
Ahmo noonepeAHO BbiBepHyTb xa>XAbift noAnHTHHX h ocMOTpeTb b 
J iyny ero h xoHeu och, onnpaiomeftcH Ha stot noAnHTHHX. Ilpn peBH- 
3HH H peMOHTe peJie nOAnHTHHXH CAeAyeT npOMbITb, nOHHCTHTb. 
HexoTopbie THnbi noAnaTHHXOB «3anpaBJiHioT», t. e. npHAaiOT hm He- 
oôxoAHMyio (j)opMy. 

ECJIH nOAnHTHHXH BbinOAHeHbl Ha XaMHHX, TO AJIH npoBepxH 
uejiocTH xaMHH ero paôoqan noBepxHOCTb npomynbiBaeTCH oerpoft 
htjioh. npH oÔHapyjxeHHH uapaiiHH, Tpem-HH hjth Apyrnx Ae4)eXTOB 
noAnHTHHX 3aMeHHK)T. 

np0H3B0AHT npoBepxy noABHXCHbix oceft pejie: npOBepniOT, HeT 
ah norHyTOCTeft h cocTOHHHe paôoqnx xohuob och. OopMa paôonero 
XOHUa OCH AOAJXHa CTpOrO OTBenaTb XOHCTpyXTHBHblM TpeÔOBaHHHMI 
jihôo HMeTb 3aAaHHbift yroji 3aTOHXH, jih6o 6ht b 3aToqeHHoft Ha 
nAocxocTb, jih6o HMeTb ccj)epHHecxyK) noBepxHOCTb. ÜOBepxHOCTb 
pâôoqeft qacTH AOJi>xHa 6biTb nojiHpOBaHHoft, He HMeTb uapanHH, 
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BbiôoHH hah flpyrax noBpe)KfleHHH. npH oôHapy*eHHH HeHcnpaBHO- 
creft KOHUbi oceâ npaBHT h noAHpyiOT paôonyio noBepxHOCTb. 

Ocb pejie floJDKHa pacnojiaraTbcn b noAnaTHHKax t3khm o6pa- 
3om, htoôm OHa HMejia npoflOJibHbifi h nonepe'iHbiH JiKxjrrbi (3a3opbi) 
H CBOÔOflHO B HHX nOBOpaHHBaAaCb. HaJIHHHe H BeJIHHHHa AK»j)Ta 
onpeaejiHioTCH npH nepeMemeHHH och b noAnHTHHKax ot pyKH no 
3Byxy — npocjiyuiHBaeTCH xapaKTepHoe nocTyKHBaHHe och o noA- 
nHTHHK. FIpoflOJibHbiH akx})t och oôbiHHO peryAHpyeTCH nojiojKeHHeM 
noanHTHHKOB. nonepenHbift akx})t He peryAHpyeTCH. ripn HeAonycTH- 
mo ôojibinoH BejiHHHHe nocAeAHero ajih AaHHoro rana peAe noAnaT- 

HHK AOAJKeH ÔbITb 3aMeHeH. 

ripOBepHIOT COCTOHHHe CnHpaAbHHX npy*HH H 6e3MOMeHTHbIX 
cnnpajibHbix TOKonoABOAOB. npywHHbi aoajkhh 6bm> hhcthmh, 6ea 
cjieflOB oKHCJieHHH, bhtkh hx aoahœh pacnoAaraTbca nepneHflHKy- 
jiapHo och, He flOJDKHbi KacaTbca apyr apyra h HMeTb no BceMy xoAy 
npy)KHHbi paBHOMepHbift 3a3op. 

npOH3BOflHT peBH 3 Hio h peryAHpoBKy K0HT3KT0B peAe. KOHTaKT- 
Hbie npyJKHHbl, OÔbIHHO 6p0H30Bbie, AOAKHbl ÔbITb HHCTblMH, 663 CJie- 
AOB OKHCjieHHH h h 3 Jiomob. CepeèpaHbie H MeTaAAOKepaMHHeCKHe 
nOBepXHOCTH K0HT3KT0B HHCTHT H nOAHpyiOT. 

PeryjiHpyioT coBMecTHyio HacTpo&Ky noABHJKHoro h HenoABH*- 
Horo K0HT3KT0B: 

paCCTOHHHe Me>KAy nOABHJKHblM H HenOABHJKHblMH K0HTaKT3MH; 

yroji BCTpenn njiocKOCTH noABH>KHoro KOHTaKTa c nAOCKOCTbio 
HenoABHJKHoro KOHTaKTa; 

TOHKy KacaHHH nOABHJKHOrO KOHTaKTa C HenOflBH>KHbIM; 

COBMeCTHblH XOA KOIITaKTOB; 

JKeCTKOCTb K0HT3KTHbIX njiaCTHH. 

npOH3BOAHT OCMOTp OÔMOTOK peAe: OÔMOTOHHHH npOBOA He AOA- 
*eH HocHTb cjieaoB noflrapa h okhcachkh h MexaHHnecKHx noBpeao 
AeHHH. EcAH OÔMOTKH 3aKpbITbI KaÔejlbHOH ÔyMarOH, KeMÔpHKOBOÔ 
AeHTOft (HAH Apyroft H30AHU,Heft) H Ha Heft HeT HHK3KHX nOBpe)KAe* 
HHH, TO CHHM3Tb 3Ty H30AHU.HK) He CAeAyeT. OÔMOTKH AOAJKHbl ÔHTb 
H3A6JKH0 3aKpenAeHbi Ha MarHHTonpoBOAe. 

np0H3B0AHT npoBepKy 3y6naTbix h nepBHHHbix nepeAan peAe: 
hx noAaepraioT hhctkc, npaBHT 3y6ba, CHHMaioT 3ayceHu,bi, peryAH- 
pyioT coBMecTHyio paôoTy. 

npOBepHlOT AOCTaTOHHOCTb H paBHOMepHOCTb 3a30pa Me*Ay noA- 
bhhœoh nacTbio peAe (HKopeM, ôapaôaHHHKOM, ahckom) h noAioca- 
MH M3THHTH0H CHCTeMbl. 

np0H3B0AHT npoBepKy KanecTBa h h3A6h<hocth naex: naftKH cAe- 
AyeT ocMOTpeTb, a TaKJKe yôeAHTbca, hto npOBOA He nepeMemaeTca 
b MecTe naftKH. 

B CAynae HapyuieHHa h30ahhhh ToxoBeAymHx nacTeft othoch- 
TeAbHO Kopnyca HAH HeAOCTaTOHHOÔ npOHHOCTH H30AHHHH ee 3aMe- 
HHIOT HAH yCHAHBaiOT. IlpH peMOHTe npOH3BOAHT HaCTHHHblft HAH 
nOAHblft MOHT3JK BHyTpeHHHX COeAHHeHHft peAe. 
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üpH HaAeTOM KOJKyxe npoBepaiOT HcnpaBHOCTb ycrpoftcTB, 
yKpenjieHHbix Ha Ko>Kyxax peAe, a HMeHHo: ycTpoficTB 3aBOAa dpjiaw- 
kob yKa 3 aTejibHbix peAe, pyqKH rjm ycTaHOBKH 3aAaHHoft ycTaBKH 
h t. n. 

Ilpn BbiHBJieHHH HeHcnpaBHOCTeft pejie uojuieyKar peBH3HH, pery- 
jinpoBKe hjih peMOHTy. PeAe, npomeAiiiHe peBH3Hio hah peMOHT h 
noAroTOBjieHHbie k ajieKTpHHecKoft npoBepxe, aca^khm oTBenaTb cjie- 
^yiOIUHM OCHOBHblM TpeÔOBaHHHM: 

Ka^KAan jierajib peAe jiojimna ôbiTb HcnpaBHoft h hhctoh; 

Bce HenoABHAŒbie SAeMea™ peAe aoajkhh 6biTb HaAe^HO 3a- 
KpenAeHbi h jiojimna ôbiTb HCKAioqeHa B03M0>KH0CTb hx caMonpo- 
«3BOAbHoro nepeMeiueHHH; bhhtm aoajkhh ôbiTb npOHcaTbi, raftKH 
3aTHHyTbi; 

ueyKjiy hoabhjkhhmh h HenoABHJKHbiMH SAeMeHTaMH peAe aoa- 
TKen cymecTBOBaTb 3a30p; nepeMemeHHe noABHJKHbix SAeMeHTOB 
■AOAJKHO npOHCXOAHTb C MHHHMaAbHO B03M0>KHbIM TpeHHeM. 


§ 29. MexammecKasi perynHpoBKa h peMOHT pene 
cepMM 3-500 

npoBep'Ka MexaiHHHecKoô h a i c t h peAe 6 e3 
p a 3 6 o p k h. Ilpn inpoBep«e peAe 3-500 'HeoôxoAH'Mo AonoAiHHTeAb- 
ho npoBepHTb: 

HaAeJKHO AH 3aTHHyTbI BHHTbl BTyAKH KOHTaKTHOrO MOCTHKa, Kpe- 
namne noABH>KHbie KOHTaKTbi k och peAe; 

He 3aAeBaeT ah HKopb 3a noAioca peAe npH noBopaHHBaHHH 
HKopH pyKofl; 

HaAe^KHO ah yxpenAeH yKa3aTeAb HiKaAbi; 

COCTOHHHe H peryAHpOBKy KOHTaKTOB; 

ecTb ah npoAOAbHbift h nonepeHHbift akx})t b hoabhjkhoh CHCTeMe 
peAe; 

HcnpaBHOCTb nOAnHTHHKOB H KOHAOB OCH. 

PeAe pacnoAaraeTCH CTporo BepTHKaAbHo (ocb — ropH30HTaAb- 
ho), npn 3tom HyjKHO BbiBecTH yxa3aTeAb uiKaAbi BAeBo 3a HanaAb- 
Hyio ycTaBKy h npocAeAHTb 3a noAoaœHHeM KOHTaKTHoro Mocraxa. 
y HcnpaBHoro peAe npn noBopoTe yxa3aTeAH npHMepHO Ha 25—30° 
BAeBo ot nepBoft tohkh uiKaAbi npyjKHHa noAHOCTbio pacKpynHBaeT- 
CH. n P H 3TOM AOCTaTOHHO He3HaHHTeAbHOrO nOBOpOTa yKa3aTeAH 
Ha 1— 2°, HTOÔbl KOHTaKTHblH MOCTHK CBOÔOAHO MeHHA CBOe nOAOHCe- 
HHe, to 3aMbiKan, to pa3MbiKaa HenoABHJKHbie KOHTaKTbi. 

BflAblH HAH pe3KHH C pbIBKOM nepeXOA nOABHJKHOrO MOCTHKa H3 
oahoto noAoaceHHH b Apyroe yKa3biBaeT Ha 3aTHpaHHe hoabhjkhoh 
CHCTeMbi. B TaKOM peAe o6a3aTeAbHO aoaxhh ôbiTb ocMOTpeHbi noA- 
ÜHTHHKH h KOHUbI OCH. 

Pa36opxa peAe. Æah toto htoôm cHHTb aAioMHHHeByio 
CTOHKy C nOABH>KHOH CHCTeMOH H nAaCTMaCCOBOH KOAOAKOH HenOA' 
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BHJKHblX KOHTâKTOB, HeOÔXOAHMO OTCOeAHHHTb MOHTâ>KHbie KOHUbI, 
HAymne OT HenoABHJKHbix KOHTâKTOB k 3aîKHMaM na uoKOJie peAe„ 
h OTBepHyTb Ase raftKH, KpennmHe aJUOMHHHeByio CTOHKy k MarHH- 
TonpoBOAy, pacnojiOHœHHbie c 3aAHefl CTopoHbi MarHHTonpOBOAa. 

üpn HeOÔXOAHMOCTH CHHTb ^ 

njiacTMaccoByio KOAOAKy, Ha ^ 

KOTopoft yxpenAeHbi Heno- 
ABHJKHbie KOHTaKTbl, HyJKHO 
OTBepHyTb ABa BHHTa, pacno- 5~~ 

AOJKeHHbie C JieBOH CTOpOHbl 

pejie, KOTopbie KpennT koaoa- 

Ky K CTOHKe. 

Rjin ocMOTpa nepeAHero 
nOAnHTHHKa Hy>KHO OTBepHyTb 
CTOnopHblH BHHT (pHC. 169) B 
(J)aCOHHOM BHHTe rOAOBKH, 

nocAe nero noAnnTHHK cbo- , 

ÔOAHO BbIBepTbIBaeTCH naco- f| 

BOH OTBepTKOH. | 

B pejie 3T-520 nocAeAHe- . 

ro oôpa3ua peryAHpoBOHHaa li 

roAOBKa BbinoAHeHa, Kan no- 
Ka3aHO Ha pnc. 170. Æah oc- ^ 

MOTpa nepeAHero noAnnTHH- 

Ka HeoôxoAHMO pa3o6paTb ^ 

peryAHpOBOHHyio roAOBKy. \ J) 

J\jin SToro cJieAyeT CHanaAa \ / 

BbIBepHyTb BHHT nOBOAKB H \ I / ^ 

CHHTb nOBOAOK. IIOCAe 3T0T0 \ 'l 

HyJKHO BbIBepHyTb ABa BHHTa, \ / 

KpennmHe 4)acoHHyio yAep- H J 

HCHBaiOmyiO nAaHKy, CHHTb h 

nAaHKy h njiacTMaccoBbiH 

yKa«3aTeAb. OcAaÔHB raen- ° 

HblM KAIOHOM raHKy HOAnBT- Phc. 169. PeryjiHpoBoqHaH rojioBKa pe- 
HHKa, naCQBOH OTBepmOH Jie 3-500 (cTaporo o6pa3i*a): 

MOJKHO BbIBepHyTb iCaiM HOA“ I — bhht (fracoHHbift; 2 — bhht noariHTHHKa; 

3 — mafiôa npyjKHHflmaa; 4 — noBO^OK cnn- 
nHTHHK. pa.ibHOft npy>KHHbi; 5 —rnaflôa; 6 — ynaaa- 

riOflBHJKHaa CHCTeMa pe- TeJIb; 7 -° cb ; «-bkh™ KpeneiKHbie; 9 - 

^ r BHHT CTOnopHblÛ 

Ae, t. e. ocb c HKopeM h koh- 

TaKTHblM MOCTHKOM, AOAJKHB 

ôbiTb BbmyTa cAeAyiomHM cnocoôoM: OTBepHyTb nacoBoft OTBepTKOH 
ABa CTonopHbix BHHTa, Kpennmnx BTyAKy npyacHHbi k och peAe, 
npHÔAH3HTb nHHueTOM BTyAKy c npyjKHHOH BnAOTHyio k nepeAHeft 
HaCTH aAIOMHHHeBOH CTOHKH, OCTOpOJKHO BbIBeCTH OCb H3 BTyAKH H 
BbmyTb noABHJKHyio CHCTeMy. JXjih ocMOTpa 3aAHero noAnnTHHKa 
HyjKHO OTBepHyTb Kpennmyio ero raHKy, pacnoAOHceHHyio c 3aAHeft 
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cTopoHbi ajiioMHHHeBoft ctoôkh, nocaie Mero noanHTHHK mojkho bh- 
BepHyTb qaCOBOH OTBepTKOH. 

OcJiaÔHB ÆBa BHHT 3 BTyjIKH KOHTaiCTHOrO MOCTHKa (om. pHC. 20), 
MOJKHO CHHTb erO C OCH. JÎKOpb C OCH pejie CHHM3Tb He CJieflyeT. 

Æjih pa3ÔopKH peryaiHpoBOHHoft tojiobkh b peaie CTaporo Bbinyc- 
Ka Hy>KHO BbIBepHyTb (J)aCOHHbIH BHHT, CHHTb yKa3aTejIb, nOBOflOK 
■cnHpajibHoft npy*HHbi h BbiHyTb npyjKHHHipHe uiaftôbi. 

O c m o t p, côopKa h MexaHHiecKas peryjinpoBKa 
p e a e. ÆeTajiH pejie nepea côopKoô TmaTeabHo ocMaTpHBaioT, 

oôpaman BHHMaHHe Ha hx 

COCTOHHHe. 

Yroai KOHyca kohuob och 
flOJIJKeH COCTaBJIHTb 30—35°. 
BepuiHHbi KOHycoB He æojdk- 
Hbl ÔbITb OCTpblMH, a flOJI>KHbI 

HMeTb HeaHaHHTejibHyro noay- 

c(j)epy. 

ÔoflnHTHHKH pejie — 6pOH- 
30 Bbie C KOHHHeCKHM KpaTe- 
pOM, yroji KOTOporo ôojibiue 
yraia 3aTOHKH och h coeraB- 
jineT 35 — 38°. ripn ocMOTpe 
noflnHTHHKOB caeayeT oôpa- 
maTb BHHMaHHe Ha TO, HTOÔbl 
He ÔblJIO BblÔOHH, SKCUeHTpH- 
CHTeTa HJIH BblpaÔOTKH Kpa- 
Tepa. 

npH côopKe peryjiHpOBOH- 
Hofi tojiobkh peryjiHpyeTCH 
xoa yKa3aTejiH no uiKajie. yxa3aTejib aojnKeH c HeKOTOpbiM TpeHH- 
eM nepeMeipaTbCH Baojib uiKaaibi h He caBHraTbcn caMonpoH3BOJibHO 
c 3a,aaHHOH yciaBKH. 

3to flocraraeTCH npH BbinojiHeHHH peryjiHpoBOHHoft tojiobkh no 
pnc. 169 BBepTHBaHHeM 4>acoHHoro bhhth hjih aoôaBJieHHeM <|)acoH- 
hoh npyjKHHHmeH uiaftSbi, a npH BbinojiHeHHH no pHC. 170 — nporn- 
6om aianoK <J>acoHHOH yaepjKHBaiomeH njiaHKH. 

B ajnoMHHHeByro CTofiny BBepTbiBaeTCH 3aflHHH h nepeaHHft noa- 
nnTHHKH (b peryanpoBOHHOH rojiOBKe Ha pnc. 170 nepeaHHH noannT- 
HHK y*e BBepHyT) . B 3aaHHH nOanHTHHK 3aBOaHTCH OCb C HKOpeM H 
KOHTaKTHbiM mocthkom. IlepeaHHH KOHeu och npoaeBaeTCH nepe3 
BTyaiKy c npyjKHHOH h bbo^htch b nepeaHHH noanHTHHK. 3aaHHH 
noanHTHHK 3aKpenjineTCH CBoeft raiiKOH. 

IlepeaHHM noanHTHHKOM peryjinpyeTCH npoaoJibHbiH jho<|>t och 
0,15—0,2 mm , nocjie nero nepeaHHH noanHTHHK CTonopHTCH bhhtom. 

BTyaKa npyjKHHbi aoJi>KHa ÔHTb TaK 3aKpenjieHa Ha och, hto6h 
naiocKocTb cnnpajiH 6biJia CTporo nepneHaHKyjiapHa och, a yroji 
33THJKKH npyxKHHbi npH nojio>KeHHH yKa3aTejia Ha nepBofi ycTaBKe 
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Phc. 170 . PeryjmpoBo^HaH rojioBKa pe* 
jie 3*500 (HOBoro o6pa3ua): 

/ —* yKa3aTejib miacTMaccoBbift; 2 — bhht 

noAnHTHHKOBbiô; 3 — raftica; 4 — noBOAOK 
npy>KHHbi; 5 — bhht noBOAKa; 6 — (fracoHnaa 
yA*ep>KHBaK)ii;aH iuiaHKa; 7 — maftôa (KOJib* 
uo) JiaTyHHan; 8 — cTOÔKa noABH>KHOft ch- 
cTeMbi; 9 — cTonopHan maflôa 
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no rnnajie cocraBjiHJi 25 — 30°. IlpaBHJibHoro noJio>neHHH npyauiHbi 
mo>kho AOÔHTbCH nepeMemeHHeM ee BTyjiKH no och. Ecjih bhtkh npy- 
>KHHbi KacaioTCH Apyr Apyra hjih Me>KAy hhmh He coxpaHHeTcn paB- 
HOMepHbiô 3a3op npH KpaftHeM noJio>KeHHH yKa3aTejiH no rnnajie, to 
HeoôxoAHMO ycTpaHHTb 3th HenojiaAKH H3rn6oM noBOAKa, K koto- 
poMy KpennTCH BHeniHHH KOHeu npy*HHbi. Harmô icJie^yeT AeJiaTb c 
noMombio inHHueia. HarniôaTb mohoho Tannce Tipy)KH/Hy b MecTe ee 
KpenJieiHHH k noiBOAKy. 

K MarHHTonpoBOAy pejie KpennTCH ajnoMHHHeBan CToôKa: npn- 
AepxŒBan xpennnuie bhhtm oTBepTKoft, rannn 3aTHrnBaiOT Tan, 
qTOÔbi CToiiKy mo>kho ôbiJio nepeMemaTb c HeôoJibniHM ycHJineM. 

ripn ycTaHOBKe ctohkh cjieAyeT oôpaTHTb BHHMaHne Ha to, htoôm 
HKopb pacnoJiarajiCH cHMMeTpHHHO noA nojnocaMH pejie (He Bbixo- 
Ahji BnepeA hjih Ha3aA H3-noA nojnocoB). Ecjih HKopb pacnoJionceH 
HeCHMMeTpHHHO, CJieAyGT CHOBa BbIHyTb CTOHKy H H3MeHHTb nOAIIHT- 
HHKaMH noJio>KeHHe och — noAaTb ocb BnepeA Ha ceôn hjih Ha3aA. 
riocjie SToro hcoôxoahmo CHOBa oTperyjiHpoBaTb npoAOJibHbiH jiio(J)t 
B OCH. 

OTBepCTHH B MarHHTOnpOBOAe, KyAa BCTaBJIHIOTCH BHHTbl, Kpenn- 
mne CTOHKy, HMeiOT OBajibHyio (j)opMy. 3 to no3BOJineT nepeMemaTb 
aJIIOMHHHeByK) CTOHKy BBepX HJIH BHH3 OTHOCHTejIbHO MaTHHTOnpO- 
BOAa. CTOHKa nepeMemaeTcn TaK, htoôh BepxHHH h hhhœhh 3 a 3 opbi 
Me>KAy HKOpeM H nojnocaMH MarHHTOnpOBOAOB ÔblJIH OAHHaKOBbIMH. 
nocjie SToro ao OTKa3a 3aTHrHBaiOTCH ra&KH. IIoa raftKy cjieAyeT 
npoAO^KHTb npy>KHHHmyio maftôy. 

ynOpHblMH BHHTaMH, BBepHyTbIMH B MaTHHTOnpOBOA, yCTaHaBJIH- 
BaeTCH HanajibHoe h KOHeraoe nojioxœHHe HKopn. nojioxceHHe ynop- 
HblX bhhtob 3aKpenjnieTCH raHKaMH. 

C^eAyeT oTMeraTb, hto b HeKOTopwx pejie HMeeTCH ynopHbiâ 
BHHT, BBepHyTbIH B nJiaCTMaCCOByK) KOJIOAKy, a BepxHHH BHHT MarHH- 
TonpOBOAa oTcyTCTByeT. Tanne pejie Hejib3H ocraBJiHTb b ancnjiy- 
aTauHH. HeoôxoAHMo 3acBepjiHTb MarHHTonpoBOA h b HeM ycTaHo- 

BHTb ynopHblH BHHT KOHeHHOPO nOJIOHCeHHH HKOpH. 

HanajibHoe nojioxœHHe HKopn aé>JI>kho cocTaBJiHTb yroji okojio 
78°, KOHenHoe — okojio 85° c ropH30HTajibHoft njiocKocTbio. 

IlepeA peryjinpoBKoft noBepxHOCTH KOHTaKTOB, noKpbiTbix cepeô- 
poM, cjieAyeT 3anHCTHTb h oTnojinpoBaTb bopohhjiom. 

KoHTaKTHblH MOCTHK AOJIHCeH HMeTb MHHHMaJIbHblH JIK)(j)T, n03B0- 
jiHiomHH noBOpanHBaTbCH eMy BOKpyr CBoen och Ha 10—15° h nepe- 
MemaTbCH no och Ha 0,1—0,15 mm . 

npH aaMbiKaHHH KOHTaKTo© ynopbi h enoA b h hohopo ko ht a k- 
Ta (cm. pnc. 20) He AOJi>KHbi KacaTbcn aaTbiJiKa MocTHKa. Heno- 
ABHHCHbie KOHTaKTbl AOJIHCHbl HaXOA'HTb'CH B OAHOH nJIOOKOCTH, 
HMeTb OAHHaKOBblH 'HBTH'Ô H 3aMbIKaTbCH IMOCTHKOlM OAHOBpe- 
MeHHO. 

y pejie c 3aMbiKaioiAHM KOHTaKTOM >necTKHe ynopbi, oxBaraBaio- 
iune CHapy>KH KOHTaKTHbie npy>KHHbi h orpaHHHHBaiomHe BHÔpaunio, 
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npH OTCyTCTBHH TOKa B OÔMOTKaX pejie AOA>KHbI KaeaTbCH KOHTaKT- 
Hbix npy>KHH, He 0Ka3biBan Ha hhx AaBAeHHH, ahôo HMeTb othoch- 
TejibHO 3thx npy^HH 3a3op He ôojiee 0,1 mm. 

MoCTHK AOA)KeH nOAXOAHTb K nOBepXHOCTHM HenOABH>KHbIX KOH- 
TaKTOB noA yrjioM 55 — 65° (pnc. 171), KacaTbcn HenoABH>KHbix koh- 
TaKTOB b TO^xe, AOKameft npHMepHO Ha V 3 ot HH>KHero Kpan, 
CKOAb 3 HTb no HHM C HeÔOAbUIHM TpeHHeM. COBMeCTHblH XOA KOH- 

TaKTOB jiojimen cocTaBJiHTb He MeHee 1,0—1,5 mm. 

npH noBopcrre noABH>KHOH cHCTeMbi pejie ao ynopa mocthk He 
AOA>KeH AoxoAHTb Ha ! / 3 ao KOHua cepeôpHHbix njiacTHH HenoABH>K- 
HblX KOHTaKTOB. 

YKa3aHHaH peryjinpoBKa AOcraraeTCH noArnôaHHeM njiacTHH He- 
nO/ABH>KlHbIX KOHTaKTOB, H'3MeH0HH6M inOAO>KeHHH MO- 
CTHKa, aah nero mojkct noHaAOÔHTbcn noBepHyTî> 
BTyjiKy MOCTHKa Ha och, a TaKace KOHerabiM nojio- 
>KeHHeM HKopH, t. e. noJio>KeHHeM ynopHoro BHHTa. 

Ocoôo TmaTejibHoü peryjinpoBKH TpeôyeT peAe, 
HMeiomee 3aMKHyTbie, KorAa pejie oôecToneHO (pa3- 
MbIKaKDmHe), HAH nepeKAIOHaKHAHeCH KOHTaKTbL 
Rjin co3AaHHH HaAe>KHoro KOHTaKTa HeoôxoAHMO, 
hto6m npH OTCyTCTBHH TOKa b oÔMOTKe peAe nOA" 
BH>KHaH cHCTeMa ero cbohm bccom co3AaBaAa He- 
ÔOAbLUOH npOrHÔ HHÆJHHX KOHTaKTHblX npy>KHH. npii 
3TOM Me>KAy HKOpeM H ynOpHblM BHHTOM HanaAb- 
HOTO nOJIOJKeHHH HKOpfl AOJI>KeH OCTaBaTbCH 3a30p 

He MeHee 0,5 mm. 



Phc. 171. 
PeryjiHpoB- 
Ka KOHTaKTOB 

tokoboto pe- 
Jie 3T-520 


npH MeAJieHHOM nOBOpOTe HKOpH OT pyKH HenOABHJKHbie KOH- 
TaKTbi, pa3rn6aHCb, aoahœm HeKOTOpoe BpeMH cjieAOBaTb 3a noA- 
bhjkhmm mocthkom, He pa3pbiBaa ijenH. 

3a30p MOKAy MOCTHKOM H HenOABH)KHbIMH KOHTaKTaMH (Bepx- 
HHMH H HHHŒHMH) AOA)K0H (ÔbITb mpHMep'HO OAHHaiKOBblM —OKO- 

ao 2 mm iKaK ao apaôaxbiBaHHH, TaK h -nocAe cp a6axbi/Ba hmh peAe.. 
ripH MaKCHMaAbHO'M nOBOpOTe (MOCTHKS. -BOKpyr CBOeH OCH OH He 
AOAHCeH OAHOBpeMeHHO KaeaTbCH BepXHerO 'H HH>KH0rO (KOHTaK¬ 
TOB. 


y peAe C pa3MbIKaiOmHM KOHTBKTOM 3a30p Me>KAy KOHTaKTHblMH 
nAacTHHaMH HenoABHHOibix KOHTaKTOB h hx ynopaMH npH ycTaBKe 
b HanaAe uiKaAbi AOA>KeH ôbiTb 0,2 — 0,3 mm aah oôecneneHHH Aa b- 
AeHHH HKopH Ha KOHTaKTbl B OÔeCTOHeHHOM COCTOHHHH peAe. llpH 
yBeAHHeHHH ycTaBKH no uiKaAe, t. e. npH ôoAbmeft 3aTH>KKe npyacH- 
Hbl, 3T0T 3a30p AOAJKeH 3aMeTHO Ha TAa3 B 03 paCTaTb. 

npH HeoôxoAHMOCTH nepeMOTKH peAe Ha Aïoôbie upejxejibi ycTa- 
bok no niKaAe hhcao bhtkob K3>kaoh KaTyiiiKH w onpeAeAneTCH no 
Bbipa^eHHio 


w = 


100 

^ycT 


(56) 
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rue 100 — HaMarHHMHBaiomaH CHJia cpaôaTbmaHHH pejie 3-500 Ha 
nocjieAHen ycTaBKe no uiKajie, HBJiniomaHCH hoctohhhoh 
B ejiHHHHOH ajih AaHHoro THna pejie; 

/ ycT — HaHôojibiiiHH tok ycTaBKH b KOHue uiKajibi (npn napaji- 
jiejibHOM coeAHHeHHH oômotok pejie). 

§ 30. MexaHHMecKan perynHpoBKa h peMOHT pene 
cepHH PT-40 

ripoBepKa MexaiHnnecKOH q a *c t h ’pejie 6e3 
pa3ÔopKH. npn 'npoBepKe pejie PT-40 HeoôxoAHMo AonojrHHTejib- 
ho npoBepHTb: 

He 3aAeBaeT jih HKopb 3a noJiioca MarHHTonpoBOAa npn noBO- 
panuBaHHH HKopn pynoft; 

HaAe>KHOCTb KpenjieHHH yKa3aTejin uiKajibi; 

HajiHHHe npOAOJibHoro h nonepenHoro jiKxjrra b noABHHŒOH ch- 
CTeMe pejie; 

cocTOHHne noAnnTHHKOB (npoBepKa npoH3BOAHTCH Tan xœ, xax 
y pejie 3T-520); 

COCTOHHHe H peryJIHpOBKy KOHTaKTOB. 

Pa3ôopKa pejie. npH pa3ÔopKe pejie HeoôxoAHMo CHHTb 
uiKajiy, BbiBepHyB ABa BHHTa, Kpennmne ee k aJHOMHHHeBOH CToftxe. 
3aieM OTCoeAHHHTb MOHTax^Hbie npoBOAa, HAymne ot HenoABH)KHbix 
KOHTaKTOB h oômotkh k 3a>KHMaM Ha uoKOJie pejie. 

BbiBepHyB bhht, KpennmHft njiacTMaccoByio KOJiOAKy HenoABH>K- 
HblX KOHTaKTOB K aJHOMHHHeBOH CTOHKe, MO)KHO CHHTb KOJiOAKy, nO- 
AaB ee BBepx Ha ceôn (npn ropH30HTaJibHOM nojioxœHHH uokojih). 
JleBbift ynop HanajibHoro nojioxceHHH HKopn CHHMaeTCH nocjie otbo- 
pannBaHHH BHHTa, KOTopbiM KpenHTCH njiaHKa ynopa k ajnoMHHHe- 
BOH CTOHKe. riOCJie 3TOTO OTBepHyTb ABa BHHTa (CHH3y nOA IHKaJIOH), 
KpennmHe (j)acoHHyK) nJiaHKy k aJHOMHHHeBOH CTOHKe, h CHHTb nJiaH- 
xy c yKpenjieHHbiMH Ha Heft yKa3aTejieM uiKajibi h peryjiHpoBOHHoft 
TOJIOBKOH. 

Tenepb moxcho ocjiaÔHTb bhht, KpennmHft BepxHHH noAüHTHHK, 
H BbIHyTb ero nHHUeTOM H3 OTBepCTHH B aJHOMHHHeBOH CTOHKe. ÂKKy- 
paTHO CHHTb HKOpb C npyXŒHOH, BbIBOAH eTO BJieBO. OcJiaÔHB COOT- 
BeTCTByiOmHH CTOnOpHblH BHHT, BbIHyTb HHHUeTOM HHJKHHH HOA" 
nHTHHK. 

npH HeOÔXOAHMOCTH CHHTb MaTHHTOnpOBOA C OÔMOTKaMH, CJie- 
AyeT OTBepHyTb TpH BHHTa, Kpennmne ero k aJHOMHHHeBOH CTOHKe. 

CôopKa h MexaHHHecKan peryjiHpoBKa pejie. 
FIoAnHTHHK pejie npeACTaBJineT coôoft jiaTyHHbiH uhjihhaphk c 
3anpeccoBaHHOH b iHero CTaJibHoft minHJibKoft. Paôoneft ooBepXHOCTbio 
BepxHero noAnHTHHKa HBJineTCH c^epHnecKHft KOHeu och, paôonefl 
noBepxHOCTbio nnmnero noAnHTHHKa — ôoKOBan noBepxHOCTb. npH 
ocMOTpe noAnnTHHKOB cjieAyeT oôpamaTb BHHMaHHe Ha coctohhhc 
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HX paÔOMHX nOBepXHOCTeft — OHH AOA>KHbI ÔbITb HHCTblMH, noAinpo- 
BaHHblMH, 6e3 BblÔOHH H BMHTHH. 

Ha BepxHHH noAnnTHHK onHpaeTca cBoen naToft HKOpb. B stoh 
nfiTe 3 acBepjieH 0 OTBepcTHe noA noAnnTHHK. IlAocKOCTb 6p0H30B0H 
noAKJiaAKH nara onnpaeTca na C(j3epHHecKyio noBepxHOCTb CTaAbHOH 
IUIlHJIbKH nOAnHTHHKa. ÛTBepCTHe naTbl AOAHCHO ÔbITb HHCTbIM 6e3 
3ayceHueB. B HHHŒeft nacra anopa (b ero njiaBKe) HMeeraa oTBep- 
crae, b KOTOpoe npoxoAHT mnHJibKa HHaraero noAnaranKa. CjieAO- 
BaTeAbHO, BepXHHH nOAnHTHHK HBJIHeTCH OnopHblM, HH)KHHH— Ha- 
npaBJiaiomHM. 

^Kopb CAeAyeT ycTaHOBHTb, npOAeB b OTBepcrae ero HH^Heft 
nacra mnHAbKy HHaraero noAnaranKa. llocjie SToro nocTaBHTb Ha 
MecTo BepxHHH noAnnTHHK. rioAnHTHHKaMH ŒanaAa CAeAyeT OTpe- 
ryjmpoBaTb CHMMeTpnnHoe pacno.AoaœHHe axopa oraocHTeAbHo 
nojiiocoB MarHHTonpoBOAa, a 3aTeM npoAOAbHbin Aiocfrr HKopa r koto- 
pbift AOA>KeH ôbiTb b npeAejiax 0,2 — 0,3 mm . 

ynOpHblMH BHHTaMH Hy>KHO OTperyjIHpOBaTb HaHaAbHOe H KOHen- 
Hoe noJiOHteHHe axopa. npH HaqajibHOM nojio^eHHH axopa Kpaft ero 
AenecTKa AOAaceH coBnaAaTb c KpaeM MarHHTonpoBOAa, yroA iiobo- 
pOTa HKopn cocTaBJineT 10 — 15°. 

ynopHbie BHHTbi BBepTbiBaTb (BbiBepTbiBaTb) cjieAyeT BecbMa 
OCTOpO>KIlO, HTOÔbl OTBepTKOH He TOAKHyTb npy>KHHHLUyiO 6p0H30ByK> 
njiaHKy, CTonopamyio ara bhhtm. B nporaBHOM CAynae nAaHKa mo- 
>KeT Aecj)opMHpOBaTbCH, noTepHB CBoe npy>KHHamee cbohctbo. 

3a3op Me>KAy noAKOH axopa h noAiocaMH MarHHTonpoBOAa npH 
BTHHyTOM HKOpe AOA)KeH ÔbITb OAHHaKOBblM H paBHblM 0,6 MM. 
3a3op peryAHpyeTCH nepeMemeHHeM MarHHTonpoBOAa 3a cneT 
OBaAbHbix OTBepcTHH noA bhhtm b TeAe MarHHTonpoBOAa. 

C BHyTpeHHeft CTopoHbi ^acoHHoft nAaHKH yxpenAeH (J)acoHHbiH 
BHHT peryAHpOBOHHOH TOAOBKH, B npOp63b KOTOpOrO 3aBeAeH BHyT- 
peHHHH KOHeU npy>KHHbI. C Hapy>KHOH CTOpOHbl (fiaCOHHOH nAaHKH 
npoAOH^eHa npyaraHamaa inaftôa h 3axpenAeH yxa3aTeAb uiKaAbk 
Æaa Toro hto6m OTperyjIHpOBaTb HeoôxoAHMyio 3ara>KKy B03BpaTHoii 
npy>KHHbi, CAeAyeT noAb30BaTbca AsyMH nAOCKHMH raenHbiMH kaio- 
naMH, noBOpanHBaa oahhm H3 hhx Ha HyaŒbift yroA (J)acoHHyio ran- 
Ky, a ApyrHM — npHAeparaBaa raÏÏKy, Kpenamyio yxa3aTeAb. riocAe 
SToro raiiKy, Kpenamyio yKa3aTeAb, HeoôxoAHMO 3aTHHyra Tax, 
HTOÔbi yKa3aTeAb nepeMemaAca BAOAb niKaAbi c HeKOTopbiM Tpe- 
HHeM H H6 MOr CABHraTbCH CaMOnpOH3BOAbHO C 3aAaHHOH yCTaBKH. 

Ecah npy>KHHa CHAbHO AecJ)OpMHpaBaHa, ih6o6xoahmo oraanra 
ee KOHeu, npunaaHHbift k nAaHKe, atecrao yKpenAeHHoft Ha anope, h 
B binpaBHTb OTAeAbHO Ha CTOAe. npH yCTaHOBKe npy>KHHbI Ha M€CTO 
CAeAyeT oôpamara BHHMaHHe Ha to, htoSh nAocxocTb npynraHbi 
ôbiAa CTporo ropH30HTaAbHa. 

Ecah bhtkh npyaraHbi KacaioTca Apyr Apyra hah Me>KAy hhmh 
He coxpaHneTCH paBHOMepHbift 3a30p npH nepeMeiueHHH yKa3aTeAH 
BAOAb UIKaAbI, TO 3TO HeOÔXOA'HMO yCTpaHHTb H3THi60M nAaHKH, 
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K KOTOpOH KpenHTCH BHeiHHHH KOHeU, üpy>KHHbI. H3 th 6 CAeAyeT 
jiejiaTb c noMombio nnHneTa. 

FloCJie STOrO yCTaHOBHTb Ha MeCTO KOAOAKy HenOABH>KHbIX koh- 
TaKTOB, niKajiy pejie h OTperyAHpoBaTb KOHTaKTbi. flepeA peryjiH- 
poBKoft cepeôpsiHbie noBepXHOCTH koht3Ktob CAeAyeT 3 anHCTHTb h 
OT noAHpOBHTb BOpOHHAOM. 

CepeÔpHHblH AHAHHApHK nOABHJKHOTO KOHTaKTa flOJDKeH HMeTb 
nonepeqHbiô akkJ)t 0,1—0,2 mm h noBopaAHBaTbcn BOKpyr CBoeft och 
Ha 5 — 8°. HenoÆBH>KHbie KOHTaKTbi aoajkhh HaxoAHTbCH CTporo 

B OAHOH IIJIOCKOCTH, HMeTb OflHHaKOBblH H3ra6 H 3aMbIKaTbCH nOA' 
BH)KHbIM KOHT3KTOM OAHOBpeMeHHO. V peAe C 33 MbIK3K)IHHM K 0 HT 3 K- 
TOM >KeCTKHe ynopbl KOHTaKTHblX npy>KHH AOAAiHbl KaeaTbCH 6e3 
AaBAeHHA KOHTaKTHblX IipyJKHH HAH HMeTb 3a3op He ôoAee 0,1 MM. 

nOABH)KHbIH K0HT3KT AOAJKeH nOAXOAHTb K nOBepXHOCTH HenOA' 
BH>KHoro noA yrAOM 50—60°, KacaTbca HenoABH)KHoro KOHTaKTa b 
Tonne, Ae>Kam,eH npHMepHO Ha l / 3 ot nepeAHero Kpaa, h cKOAb3HTb 
no HeMy c HeôoAbuiHM TpeHHeM, C03AaBan npornô koht3kthoh nAac- 
thhh Ha nepBOH ycTaBKe no mxaAe okoao 0,3 mm. CoBMecTHbin xoa 
KOHT3KTOB AOA)KeH C0CT3BAHTb 0,7—1,0 MM. FIpH nOBOpOTe nOABH>K- 
hoh cncTeMbi peAe ao ynopa mocthk He AOAxceH AoxoAHTb Ha l / 3 ao 
KOHua cepeôpaHbix nAacTHH nenoABH>KHbix koht3ktob. ynasaHHan 
peryAHpoBKa AOCTHraeTCH noArnôaHHeM nAacTHH HenoABHJKHbix koh- 
T3KT0B, nepeMemeHHeM b HeôoAbuinx npeAeAax koaoakh sthx koh- 

T3KTOB, a T3K>Ke KOHeAHblM nOAOJKeHHeM HKOpH. 

XU» C03A3HHH HaAOKHOTO pa3MbIKaK>merO KOHTaKTa, npH OTCyT- 
ctbhh TOKa b oÔMOTKe peAe h noAOJKeHHH yKa3aTeAH Ha nepBoô 
ycTaBKe no uiKaAe, npornô HenoABH>KHbix koht3ktob AOAxceH ôbiTb 
He MeHee 0,3 mm, a 3a3op Me>KAy ««opeM h AeBbtM ynopHbiiM bhhtom 
H e MeHee 0,1—0,2 mm. CyMMapHbiiï B03AyuiHbiH 3a30p Me>KAy HenoA- 

BHAiHblMH H nOABH>KHbIMH K0HT3KT3MH (b p330MKHyTOM COCTOHHHH) 
AOA>KeH ObITb 2—2,5 MM. 

3aTH)KKy npy>KHHbi cAeAyeT npeABapHTeAbHo OTperyAHpoBaTb 
npn noAO>KeHHH ynasaTeAn Ha nepBoft ycTaBKe no uiKaAe; yroA 3a- 
THWKH AOA>KeH COCT3BAHTb npHMepHO 30°. H3MeHeHHH 33THJKKH 

npy>KHHbi HeoôxoAHMO ocAaÔHTb ranKy, Kpennmyio yKa3aTeAb, h 
haockhm raenHbiM kaiohom noBepHyTb Ha HyjKHbin yroA uiaftôy, 
pacnoAoxieHHyto noA ranKoii c npope3bio, npHAepjKHBan OAHqspe- 
MeHHO KOHTpHUtyK) r3HKy. riOCAe 3TOTO KOHTpHUtyiO raftKy 3aTHliyTb> 

CAeAyeT OTMeTHTb, ato H3MeHeHHe 33 th)kkh npy>KHHbi b peAe 
paccMaTpHBaeMoro rana npoH3BOAHTb HeyAOÔHO. Mo>kho peKOMeH- 
AOBaTb aæh ynpomeHHH stoh onepanHH npope33Tb uiahh noA OTBepT- 
ny b nn>KHeM Topne bhht3. 

□ pu neo6xoAHMOCTH nepeMOTKH peAe Ha Apyrne npeAeAbi ycTa- 
TOK MHCAO BHTKOB K3>KAOH OÔMOTKH W OnpeAeAHeTCH nO BblpaXieHHK) 


/y ct 


3-518 
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rue 150 — HaMarHH^HBaiomaH ama cpaôaTMBaHHH PT-40, coot- 
BeTCTByioLuaH MaKCHMajibHOH ycTaBKe no mKajie; 

JycT — HanôojibmHH tok ycTaBKH b KOHixe niKajrbi (npn napaji- 
jiejibHOM coeAHHeHHH oômotok pe;ie). 


§ 31. MexaHHHecKan perynupoBKa h peMOHT pene 
cepHH PT-80 (HT-80) 

npoBepKa m ex a*H h q ecKo h nacTH pejie 6 es.* 
paaôopKH. ripencAe Bcero npoBepnioT 3a3opbi Me>KAy ah'ckom w 
nojnocaMH 3JieKTpOMarHHTa h nacioHHHoro TopM03Ho>ro MarHHTa. 3a- 
3op jxojiTKen ocTaBaTbcn Hen3MeHHbiM npn noBopoTe jxucksl Ha n'oji- 
Hbin oôopOT, 3to yKa3biBaeT, hto ahck He norHyT h He nepeKoineiï. 
IloJiioca nocTOHHHoro MarHHTa aojijkhm 3aHHMaTb npaBHJibnoe 
noJio>KeHHe no OTHomeHHio k AHCKy. 

Hajiee npoBepnioT cboôoahmh xoa h OTcyTCTBne nepexoca HKopn 
OTcenKii. Cjie^yeT oôpaTHTb BHHMaHHe Ha peryjiHpOBOHHbiH bhht" 
OTcenKH h npOBepHTb HaAOKHOCTb TOpMO>KeHHH ero T0pM03H0H njia- 
CTHHOH. 

OcMaTpHBaioT 3y6ubrn Hape3Ky ceKTopa h qepBHKa, a Taione 
rjiyÔHHy 3 auenjieHnn no BceMy xoAy nepBHKa. CjieAyeT npOBepHTb. 
HHCTOTy nOBepXHOCTH, npaBHJTbHOCTb Hape3KH qepBHKa, UeJIOCTb H 
HHCTOTy 3y6beB, OTcyTCTBHe 3ayceHueB Ha Hape3Ke nepBHKa h Ha> 
3y6naTOM ceKTOpe. 

Rajiee npoBepnioT bhhtm ajih H3MeHeHHH ycTaBKH TOKa cpaôaTbi- 
BaHHH. Bhhtm peryjmpOBOHHOH kojioakh aojihœm 6e3 npOBepTbiBa- 
hhh 3aBopanHBaTbCH, njiorao npHJieran Bceft nJiocKOCTbio rojiOBKH 
K MOCTHKy. 

H, HaKOHeu, npOBepnioT peryjiHpoBKy yKa 3 aTejin cpaôaTbiBaHHH 
h HcnpaBHOCTb paôoTbi B03Bpa™oro ycTpoHCTBa yKa3aTejin cpaôa- 
TbiBaHHH Ha Koacyxe. 

Pa 3 ÔopKa pejie. Pejie npn pa 3 ôopKe cjie^yeT pacnojiaram 
ropH30HTajibHO, htoôm ero njiaTo ctohjio Bceft noBepxHocTbio Ha 
CTOJie. 

ÜJIH Toro HTOÔbl CHHTb IHKaJiy, Hy>KHO BbIBepHyTb ABa BHHTa, 
KpennuTHe uiKajiy k njiaTo h MarHHTonpOBOAy pejie. B pejie ôojiee 

n03AHHX BbinyCKOB 3TH BHHTbl HeOÔXOAHMO JIHUIb OCJiaÔHTb H, He 
BbiBepTMBan hx, CHHTb mxajiy nepe3 HMeiomnecn b Hen npope3H‘ 
BMeCTe C BHHTOM yCTBBKH BblAepJKKH BpeMeHH. IloCJie 3TOrO Hy>KHO 
CHHTb 3 y 6 naTbiH ceKTOp. Ocb ceKTOpa 3 a>xaTa c AByx ctopoh 
n-oôpa 3 HOH npyxuiHKOH. npyxŒHKa CHHMaeTCH h BbiHHMaeTCH ocb. 
Ocb Hy>KHO BbIHHMaTb aKKypaTHO, nHHUeTOM, HTOÔbl He nonopTHTb 
ee nojinpoBaHHyio noBepxHOCTb. BbrnyB ocb, Hy>KHo noAaTb BnpaBO 
ceKTop, bmboah H3 ckoôkh, b KOTOpoft oh xpenHTCH, h 3aTeM BnepeA 
Ha ceèn. 
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JXjin TOrO HTOÔbl CHHTb AHCK C OCbK) H HepBHKOM, CAeAyeT Bbl- 

BCpHyTb 06a noAnnTHHKâ AHCKa. IlpHAepHŒBaH jieBoft pynoft noA- 
BH>KHyio paMKy, npaBoft pynoft c noMombio raeraoro KAiona noA 
bhhth M4 ocjiaôHTb Kpennmyio raftKy HH>KHero noAnnTHHKâ h bm- 
BepHyTb caM noAnnTHHK. 

B HH)KHeM nOAn^THHKe AHCKa H b HH)KHeft H a CT H paMKH Haxo- 
Ahtch rnapHKH, KOTopbie y nacra pejie chaht cboôoaho H HX MO)KHO 
BbmyTb, y Apyrnx pejie rnapHKH noca>KeHbi üaotho. npH BbiBeprai- 
BaHHH HH>KHero noAnnraHKa AHCKa CAeAyeT noMHHTb, hto rnapHK ero 
MO>KeT CHACTb CBOÔOAHO H erO AerKO ypOHHTb. 

BepXHHH nOAnHTHHK AHCKa, npeACTaBAHIOLUHft COÔoft 6p0H30Bblft 
bhht c 3anpeccoBaHHOH b Hero noAHpoBaHHoft CTaAbHOH noAyocbio, 
CHHMaeTCH aHaAorHMHo: npHAeparaBan AeBoft pynoft paMKy, raenHbiM 
kaiohom Hy>KHO ocAaÔHTb Kpennmyio ero raftKy; nocAe SToro npaBoft 
pyKOH BbIBepTbIBaTb BHHT nOAnHTHHKa, a AeBOH npHAep>KHBaTb AHCK. 

JX HCK Hy>KHO BbIHHMaTb OCTOpO)KHO, He 3aAeBaH nOAIOCOB no- 
CTOHHHOTO MarHHTa H nOAIOCOB SAeKTpOMarHHTa. 

ripe>KAe HeM CHHMaTb paMKy, Hy>KHO nHHUeTOM CHHTb B03BpaT- 
Hyio npy>KHHy c BHHTa, yKpenAeHHoro Ha paMKe. nocAe SToro raen- 
HblM KAIOHOM nOA BHHTbl M4 OCAaÔAHIOTCH Kpennmne raftKH Bepx- 
Hero H .HH>KHerO nOA'nHTHHKOB H iBbIBepTbIBaiOTCH Ca'MH nOAHHTHHKiH. 
raftKy BepxHero 'noAnHTHHKa paMKH BbiBepranBaiOT TopneBbiM kaio- 
hom. PaMKy Hy>KHO noAaTb BnpaBO, htoôm BbiBec™ naAeu paMKH H3 
ynopa, onycTHTb paMKy HH>ne BepxHero noAnHTHHKa, nocAe nero oHa 
CBOÔOAHO BbIHHMaeTCH B AeByiO CTOpOHy. 

Jljin TOrO HTOÔbl CHHTb nOCTOHHHblft MaTHHT, CACAyeT OCAaÔHTb 
TpH ycTaHOBOHHbix BHHTa h nocAe SToro BbiBepHyTb Kpene>KHbiH 
bhht, npHAep>KHBan MarHHT pyKoft. 

J\jm Toro HTOÔbi CHHTb HKOpb OTceHKH, yAOÔHee nocTaBHTb peAe 
BepTHKaAbHo, BbiBepHyTb Asa BHHTa, Kpennmne AaTyHHyio nAaHKy 
OTcenKH k 3aMbiKaiomeMy CTepaono MarHHTonpoBOAa. nocAe stoto 
nAaHKy Hy>KHo ocTOpo>KHO CHHTb co CBoeft och, nepeMeiuan ee k 
nAaTO TaK, htoôh npH stom He norHyTb ocb. Men<Ay nAaHKoft h hko- 
peM Ha och HaAeTa MeAHan rnaftôa, KOTOpyio Hy>KHO CHHTb nHHueTOM 
nocAe toto, KaK ôyjxer CHHTa nAaHKa. #Kopb TaK>Ke CHHMaiOT c och, 
nepeMeiuan ero k nAaTO. Ocb HKOpn OTcenKH oahhm kohuom 3anpec- 
coBaHa b MarHHTonpOBOA. Rjm Toro htoôh BbmyTb ee, Hy>KHO 3a- 
>KaTb nacoBbiMH racKaMH KOHeu och h noTHHyTb Ha ceôn. 

Ecah noBpe>KAeHa oÔMoraa peAe hah ecAH TpeôyeTCH nepeMOTaTb 
ee Ha Apyrne ycTaBKH, cAeAyeT CHHTb MarHHTonpOBOA BMecTe c na- 
TyiHKOH. J], A H STOrO HeOÔXOAHMO OTCOeAHHHTb MOHTa>KHbie npOBOAa 
h 3aTeM BbiBepHyTb Asa BHHTa, KpenniuHe 3aMbinaiomHft CTepaceHb 
k MarHHTonpOBOAy, h CHHTb ero, noAaB BBepx Ha ceôn. OAHOBpe- 
MeHHO C 3aMbIKaiOLUHM CTep>KHeM CHHMaeTCH KAeMMHaH KOAOAKa, 

K 3aMbiKaioLueMy CTepaono MarHHTonpoBOAa npHKpenAeH yna3a- 
TeAb CpaÔaTbIBaHHH, KOTOpblft MOJKHO CHHTb, BbIBepHyB COOTBeT- 
CTByiOmHH BHHT. 


8 * 
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Æajiee BbiBepTbiBaioTCH bhhtm, KpennmHe MarHHTonpOBOA k npn- 
JIHB3M UOKOJIH. TpeTHH BHHT, KpenHIUHH MaTHHTOnpOBOA, npeACTaB- 
jineT coôoft oAHOBpeMeHHo CTOHKy ajih niKajibi. Oh BbinojmeH 
mecTHrpaHHbiM c 3acBepjieHHbiM nepneHAHKyjiapHo och BHHTa 
OTBepcTHeM. Ero mohœo BbiBepHyTb hjih raenHbiM kjiiohom hjih 
CTajibHOH mnHjibKoft, nponycTHB ee b OTBepcrae BHHTa. 

IIJHXTOBaHHbiH MarHHTonpoBO a pejie HMeeT cJ)opMy, npeACTaBJieH- 
Hyio Ha pHC. 172 , h coctoht H3 AByx Hacreft, Kayanan H3 KOTOpbix 
b HecKOJibKHx MecTax CKJienaHa. Æjih toto Troôbi pa3o6paTb Mar- 
HHTOnpOBOA H CHHTb OÔMOTKy, erO Ha^O B3HTb 
AByMH pynaMH h pa3Bec™ b pa3Hbie cto- 

jp— P ° HbL 

i | Hjm Toro HTOÔbi CHHTb KOHTaKTbi pejie 

<â=3 | (nOABH>KHbIH H HenOA'BHJKHblft), naAO ’BbiBep- 

1 HyTb bhhtw, KpennmHe hx k KJieMMHHKy. 

g C 6 o p k a h MexaHHqecKaa p e r y- 

/i h p o b k a p e ji e. MarHHTonpOBOA pejie 
^ AOJDKeH ôbiTb HHCTbiM, paBHOMepHo noKpa- 
meHHbiM qepHoft HHTpOKpacKoft, He HMeTbCJie- 

_ A OB p>KaBHHHbI. Ha BblBOAHbie KOHUbI OÔMOT- 

KH Æ 0JI}KHa ôbiTb Ha/jeTa KeMÔpHKOBan hjih 

' U XJIOpBHHHJIOBaH TpyÔKa. noCJie 3TOTO B OKHO 

^ q oômotkh npo^eBaioT Ase nacra MarHHTonpo- 

- BOAa. npH côopKe MarHHTonpoBO^a Heoôxo- 

Phc. 172. MarHHTo- Æ HM0 » ^to6m KOHeu oômotkh pacnojiarajica 
npoÊoA pejie HT-80 b k BepxHen nacra pejie, a KopoTK03aMKHyTbie 
pa3oôpaHHOM BH^e bhtkh MarHHTonpOBo^a — k nepeAHen nacra 
pejie. MarHHTonpoBO^.c oômotkoh ycTaHaBjiH* 
B3IOT Ha npHJIHBaX UOKOJIH H 3aKpenJIHIOT AO OTKa3a BHHT3MH. UOJX 
33AHHH BHHT H CTOHKy npOKJiaAbIBaiOT npHHUIMaiOIUyiO nJiaHKy, K 
KOTOpOH KpenHTCH K0HT3KTHaH KOJIOAKa. 

Zlajiee cjieAyeT ycTaHOBHTb Ha MecTo 3aMbiKaiomHH CTepaceHb 

H KOHTaKTHyiO KOJIOAKy, npHBepHyB HX AByMH BHHT3MH K MaTHHTO- 
npOBOAy h UOKOJIIO pejie. IloCJie 3TOTO Hy>KHO BbinOJIHHTb M0HT3JK 
BHyTpeHHHx coeAHHeHHH pejie, t. e. pa3BecTH OTnaftKH oômotkh. 

Ha KjieMMHHK pejie bhboahtch KOHeu, oômotkh h KOHeu ot koh- 

T3KTH0H KOJIOAKH, nOACOeAHHHeMOH nOA BepXHHH * BHHT KOJIOAKH. 
JXajiee noA BHHTbi noA^KHMaioTcn CBepxy bhh3 oraaHKH oômotkh: 


nepBaa oraanKa, BTOpan h t. a., KOHnan mecTOH. 

MoHTa>KHbie npoBOAa ot oômotkh h kjicmmhoh kojioakh Hy>KHo 
npOKJiaAbIBaTb ÔJIH3KO K BepXHHM üpHJIHBaM UOKOJIH H ÔJIH3KO K 
UOKOJIK) TaK, HTOÔbl OHH He MemajIH BpameHHIO AHCK3. 

npH OCMOTpe HKOpH OTCeHKH Hy>KHO npOCJieAHTb, HTOÔbl >Kejie30 
ôbiJio HHCTbiM, paBHOMepHo noKpameHHbiM. JlaTyHHan BTyjiKa, b ko- 
Topyio nponycKaeTCH ocb HKOpn, aoa>kh 3 ôbiTb xopomo nponniueHa. 
CTaAbHan ocb AOJi>KHa ôbiTb xopomo OTnojiHpoBaHa. PeryjiHpoBOH- 
HblH BHHT IHKaJIbl OTCeHKH C pH^AeHOH TOJIOBKOH AOJIH^eH yA^p>KH- 
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BaTbCH T0pM03H0H 6p0H30B0H F-o6pa3HOH njiaCTHHKOH h BpamaTbcn 
C HeÔOJIbUIHM yCHJIHeM. IÜKajia OTCeHKH Ha BHHTe OTCeHKH. AOJIJKHa 
ôbiTb 3aKpenjieHa CTonopHbiM bhhtom. 

flKOpb Ha^eBaioT Ha ocb, 3aTeM Ha 3Ty me ocb HaAeBaioT JiaTyH- 
Hyio njiacraHy oTceqKH. OTBepcran noA bhhtm, KpennmHe T-o6pa3- 
Hyio njiacraHy k 3aMbiKaiomeMy CTeparaio, HMeioT OBajibHyio (})opMy. 
ÜJiacTHHy cjie^yeT cjierna npHBepHyTb Tan, htoôm OHa Monia 
c HeôojibiuHM TpeHHeM nepeMeiuaTbCH BiiepeA hjih Ha3aA ÔJiH^e k 
UOkojiio pejie. flojio}KeHHeivi njiacraHbi peryjmpyeTCH npOAOJibHbift 
XOJX HKOpH Ha CBOeft OCH. flKOpb AOJI>KeH CBOÔOAHO 6e3 TpeHHH nOBO- 
paHHBaTbCH Ha OCH H HMeTb CBOÔOAHblH XOA B OCeBOM HanpaBJieHHH 
0,1— 0,2 mm. riocjie peryjiHpOBKH xoAa HKopn bhhtm njiacraHbi 3a- 
THTHBaiOT AO OTKa3a. npaBblft KOHeU HKOpH, HeCyiUHH K0p0TK03aMK- 
HyTbIH BHTOK, AOJDKeH npH CpaÔaTbIBaHHH (nOBOpaHHBaeTCH ot pyKH 
bhh3 ao OTKa3a) npHJieraTb k MarHHTonpOBOAy Bceïï njiocKOCTbio. 
3aTeM cjieAyeT ycTaHOBHTb BepxHioio njiaHKy c peryjmpOBoqHOH 
rOJIOBKOH H LLIKaJIOH OTCeHKH. 

TmaTejibHo npOBepmoT noAnnraHKH paMKH h AHCKa, a TaK^e 
KOHUbi oceft h HanpaBJiHioLUHe <b xejie paMiKH. BepxHHe iHanpaBJinio- 
mne noAnHTHHKH och AHCKa h paMKH npeACTaBJiHioT coôoh 6p0H30« 
BblH BHHT C 3anpeCCOBaHHOH B Hero nOJIHpOBaHHOH CTâJIbHOH nOJiy- 
oobio. Paôoqeft tpymeftcH noBepxHocTbio sthx noAnnTHHKOB HBJineT- 
rn ôoKOBan noBepxHocTb nojiyocn. 3Ta noBepxHocTb He AOJDKHa 
HMeTb uapanHH h bmôohh, AOJDKHa ôbiTb xopomo 3anojmpoBaHa 
h pacnoJiaraTbCH b ueHTpe noAnnTHHKa. OyTop b och aHCK a h t ejie 
paMKH, KyAa BXOAHT BepXHHH nOAnHTHHK, AOJDKeH ÔbITb OHHLUeH OT 
rpH3H. Hh>KHHH KOHeU OCH AHCKa H HHJKHHH nOAIlHTHHK paMKH OnH- 
paioTCH Ha uiapHK AnaMeTpoM 1,5 mm. KoHeu och 3aToqeH Ha njio- 
CKOCTb. 3Ta nJIOCKOCTb He AOJDKHa HMeTb BblÔOHH OT mapHKa, ua- 
panHH h ôbiTb xopomo 3anojrapOBaHHoft. CTajibHoft rnapHK, HaxoAH- 
mHHCH B nOAnHTHHKe AHCKa H B THC3A0 paMKH, CJieAyeT OCMOTpeTb 
b Jiyny. llIapHK AOJi>KeH ôbiTb hhcthm, HMeTb npaBHJibHyio ccjiepHqe- 
CKyio noBepxHocTb 6e3 bmôohh, BbipaôoTOK h uapanHH. npH hbjih- 
hhh uapanHH nymno 3aMeHHTb mapnK hjih Becb noAnnTHHK. 

Rjin toto qToôbi nocTaBHTb Ha MecTo paMKy, Hyaoio BBepHyTb 
CHaqajia hh>khhh noAnHTHHK h ycTaHOBHTb paMKy, 3aBeAfl najieu 
paMKH 3a peryjiHpoBoqHbifl bhht, a hh>khhh KOHeu ee — b hhhchhh 
noAnHTHHK. Rajiee peryjmpyeTCH noJioaœHHe HHaoiero noAnnTHHKa 
TaKHM oôpa30M, qToôbi najieu paMKH 3ameji HaAeauio b ynop, ho He 
KacaACH meftKH peryjmpOBoqHoro BHHTa. Ilocjie stoto hhhïhhh noA¬ 
nHTHHK 3 aKpenAneTCH CBoen raHKoft. BBepTbiBan BepxHHH noAnHT- 
HHK, CAeAyeT ycTaHOBHTb JIIO(})T paMKH B BepTHKaJIbHOM HanpaBJie¬ 
HHH He ôojiee 1 mm h 3 aKpenHTb raftKy BepXHero noAnnTHHKa. 

llepeA ycTaHOBKOH ahckb c^eAyeT npOBepHTb, hto oh He no- 
THyT — ahck He AOJi>KeH ÔHTb. 3 to MO>KeT ôbiTb npoBepeHO b ueHT- 
pax (cm. onncaHHe Bbime). npH ycTaHOBKe ahckb cjieAyeT BBepHyTb 
CHaqajia hh>khhh noAnHTHHK h ycTaHOBHTb hm noAo>KeHHe ahckb 
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b 3a30pe Memjiy noJiiocaMH ajieKTpoMarHHTa. Æhck ^0Ji>KeH pacno- 
jiaraTbCH, KaK npaBHJio, b cpe^Heft nacrn 3a3opa. nocjie ycTaHOBKH 
AHCKa, npH^ep^HBaH JieBoft pyKoft paMKy, raenHbiM kjhohom saTnrH- 
BaioT Kpennmyio raftKy HHHŒero noAnnTHHKa. BepxHHM noÆnaTHH- 
kom peryjiHpyeTCH npoAOJibHbift jhocJ)t och mena (He ôojibine 
0,5 mm). 3aTeM oieAyeT, npHAepHCHBan paMKy, 3aKperiHTb raftKy 
BepxHero no;uiHTHHKa. 

B 3a3ope nocTOHHHoro MarHHTa He aojdkho ôbiTb nbiJiH, MeTaji- 
jiHqecKHx oühjiok. npH ycTaHOBKe nocTOHHHoro MarHHTa ero Hy>KHO 
npe>K#e Bcero yKpenHTb ochobhhm bhhtom k npHJiHBy uokojih pejie, 
He 3aTHrHBan, o/jHaKo, stot bhht ao 0TKa3a. npH npaBHJibHOM 
nojioaceHHH MarHHTa Kpaft AHCKa He AOJi>KeH BbiCTynaTb H3-noA nep eji- 
Hero yrjia nojiioca MarHHTa. riocjie SToro c noMombio Tpex peryjiH- 
Pobohhhx bhhtob ycTaHaBJiHBaioT 3a3opbi Me>K,ny ahckom h nojiioca- 
mh nocTOHHHoro MarHHTa h 3aTflrHBaioT no OTKa3a KpenHLunft 
BHHT. 

npaBHJibHan ycTaHOBKa AHCKa h nocTOHHHoro MarHHTa oueHH- 
BaeTCH no BejiHHHHe 3a30pa Me>K^y ahckom h noJiiocaMH ajieKTpo- 
MarHHTa h nocTOHHHoro MarHHTa. BejiHHHHa 3a3opa jxojiTKHa ôbiTb 
He MeHee 0,3 mm c KaacAoft cTopoHbi h ocTaBaTbcn HeH3MeHHoft npn 
noBopoTe mena ua nojiHbift oôopoT. 

ripn npoBepKe 3y6naToro ceKTopa ocoôoe BHHManne cjieuyer 
oôpamaTb Ha HHCTOTy h uejiocTb 3y6beB, OTcyTCTBHe 3ayceHueB. ripn • 
ycTaHOBKe ceKTopa ero Hy>KHo cnpaBa 3aBecTH b CKoôy, b Korapoft 
npoxo^HT ero oeb, BCTa.BHTb oeb h na^eTb n-oiôpaB'Hyio npy>KHiHy, 3a- 
HuiMaiomyio oeb. 3y6naTbift ceKTOp AOJi>KeH cboôoaho BpamaTbcn 
BOKpyr CBoeft och, HMen Jiio(j)T b oceBOM HanpaBjieHHH He ôojiee 
0,5 mm. 3y6naTbift ceKTop jxojiyKen pacnoJiaraTbcn TaK, htoôh b hh>k- 
HeM CBoeM nojio>KeHHH oh He KacaJiCH AHCKa h no BceMy xojxy He 3 a- 
jxeBaji HHKaKHx /jeTajieft. Hn>KHee nojio>KeHHe ceKTopa ycTaHaBJin- 
BaeTCH njiacTHHKoft, noA>KaToft no# bhhth, Kpennmne CKOôy ceKTopa 
k npHJiHBy. 

n P H peryjmpOBKe nepBHHHOft nepe/jann Heoôxo/iHMo ycTaHOBHTb 
HopMajibHyio rjiyÔHHy 3auenjieHHH, KOTOpan AOJi>KHa cocraBJiHTb 
1/3 rjiyÔHHbi pe3bôbi nepBHKa; 3auenjieHHe aoji>kho nponcxoAHTb 
pa/uïajibHO OTHOCHTejibHO och nepBHKa. ÆonycraM Jinmb He3HanH- 
TejibHbift BbixoA ceKTopa Bnepe# 6jiH>Ke k njiocKOcra uiKajibi pejie. 
TjiyÔHHa 3auenjieHHH npe/jBapHTejibHO ycTaHaBJiHBaeTcn peryjmpoB- 
Koft noJio>KeHHH cko6w ceKTopa, nepeMemeHHeM ero b oBajibHbix ot- 
BepCTHHX npnjiHBa. njiaBHan peryjinpoBKa 3auenJieHHH ocymecTBJin- 
eTCH ynopHbiM bhhtom. 

IlpoBepKa peryjiHpOBKH rjiyÔHHbi 3 auenJieHHH npoH3BOAHTCH cjie- 
AyiomHM cnocoôoM. JieBoft pynoft, B 3 HBiuHCb 3 a JieBbift KOHeu paMKH, 
noBepHyTb ee TaK, HToôbi nepBHK Borneji b 3auenjieHHe c 3y6naTbiM 
ceKTopoM; Tiajiee, npH/iep>KHBaH paMKy b stom nojioaceHHH, yKa3a- 
TejibHbiM h ôo.ibuiHM najibueM jieBoft pyKH noKanHBaTb ceKTop b Bep- 
THKa.ibHOM HanpaBjieHHH, a npaeofi pyKoft ahck octopo>kho npn>KH- 
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miaTb K HH)KHeMy nOOTHTHIîKy, HTOÔbl OH OCTaBaJICH HenOABHJKHblM 
jipn noKaHHBaHHH paMKH. 3areM, OTnycTHB ceKTOp, npaBoft pynoft 
npHBeCTH BO BpameHHe UHCK, HTOÔbl ceKTOp HeCKOJIbKO nOAHHJICH, 
ü npoBepHTb CHOBa rjiyÔHHy 3auenJieHHH. TaKaa npOBepKa npOH3- 
bouhtch no BceMy xouy uepBHKa* nona ceKTOp He nouHHMeTca 
^ BepxHee nojio>KeHHe. B jhoôoto no«/io>KeHHH hojitkho npocjiyuiHBaTb- 
ch xapaKTepHoe nociyKHBaHHe npn noKanHBaHHH ceKTopa. CeKTOp 
jXOJiyKen nouHHMaTb KopOMbicjio OTcenKH b KOHue xo.ua, Korua Haxo- 
jjhtch b 3auenjieHHH 2—3 nocjieuHHe hhtkh nepBHKa. 

Bo3BpaTHan npyauiHa pejie uojDKHa HMeTb npaBHJibHyio uhjihha- 
pimecKyio (})opMy, bhtkh ee He uojDKHbi cjinnaTbCH. üpy>KHHa oahhm 
kohuom bxouht b oTBepcme njiocKoft 6p0H30B0H npyaŒHbi, yKpen- 
jieHHoft Ha npnjiHBe uokojih, a ApyrHM kohuom HaueBaeTca Ha cne- 
UHaJIbHblH BHHT, paCnOJIO>KeHHbIH B HHJKHeft naCTH paMKH. nou ueft- 
CTBneM npy^HHbi paMKa uojiHŒa Jie>KaTb Ha t6kctojihtoboh nou- 
«KJiauKe ynopHoro BHHTa rJiyÔHHbi 3auenJieHHa. 

HaTH>KeHHe npyaKHHbi mo^kêt peryjiHpOBaTbca, ujih SToro raeu- 
nbiM KjiioHOM nou bhhth M3 cjieuyeT oc.Ta6HTb cTonopHyio ranKy 
BHHTa 6poH30Boft npyaŒHbi. npH BbiBepTbiBaHHH 3T0T0 BHHTa npy- 
.>KHHa pacTHTHBaeTCH, hto yBejiHHHBaeT ee B03BpaTHoe ueftcTBHe. 

IloBepXHOCTb KOHTaKTOB AOJiHŒa 6biTb hhctoh h He HMeTb ua- 
panHH H BblÔOHH. 

YcTaHOBHB Ha MecTO KOHTaKTbi h 3aBepHyB uo 0TKa3a KpenaïUHe 
hx bhhth, cjieuyeT OTperyjiHpoBaTb hx B3aHMHoe noJio>KeHHe. 

EcJIH pejie HMeeT 3aMbIKaiOLUHH KOHTaKT, TO HHHŒHH KOHTaKT 
£OJi>KeH Jie>KaTb Ha H30JiHpyiomeM ynope, He 0Ka3biBaa Ha Hero 6oJib- 
uioro uaBJieHHH. 

PaccTOHHne Me^Kuy KOHTaKTaMH uojdkho 6biTb He MeHee 2 mm. 
3to paccTOHHHe peryjiHpyeTca nournOaHHeM ynopa. npH Ha>KaTHH 
ot p y kh Ha npaBbift KOHeu HKopa OTcenKH KOHTaKT AOJDKeH 3aMbi- 
KaTbcn, a KOHTaKTHan npy>KHHa uoJi>KHa HMeTb npornO 0,8 — 1,0 mm. 
BejiHHHHa npornôa peryjiHpyeTca nouniOaHHeM KOHTaKTHbix njia- 

CTHH. 

y pejie c pa3MbiKaioiUHM KOHTaKTOM hj ih oôecneneHHH Haue>KHO- 
TO KOHTaKTa HeOÔXOUHMO, HTOÔbl npH OTBOUe KOpOMbICJIOM OTCeHKH 
nouBH)KHoro KOHTaKTa BBepx, KOHTaKTHan npy>KHHa BHanajie nporn- 
-ôajiacb, a 3aTeM pa3MbiKaJia uenb. npH OTrnôaHHH pyKoft bhh3 He- 
T10UBH>KH0r0 KOHTaKTa nOABH)KHbIH KOHTaKT UOJDKeH OKOJIO 1 MM 
cjieuoBaTb 3a HenouBH>KHbiM, He pa3MbiKaacb. 

Oda>K0K yKa3aTejia cpaOaTbmaHHH uoji>KeH cboôoaho xouhtb Ha 
«CBoen och h HMeTb npouojibHbift jikxJ)t 0,5 — 1,0 mm. 0jia>KOK He uo;i- 
}KeH BbinauaTb npn coTpaceHHH h BHÔpauHH. KopoMbicjio OTcenKH 
Uoji>kho nouHHMaTb JieBbift KOHeu (J)JiaH<Ka b Hanajie xoua HKopn ot- 
ceqKH, (})Jia}KOK uo.T>KeH BbinauaTb paHbme, neM HKopb oTcenKH noji- 
HOCTblO BTHHeTCH. Ilo^O>KeHHe CKOÔbl yKa3aTeJIH CpaÔaTbIBaHHH 
OTHOCHTeJIbHO KOpOMblCda OTCeHKH MO>KHO peryJIHpOBaTb. JXjlîi 
3Toro Hy>KHO ocjiaÔHTb bhht, KpenHiuHH yKa3aTejib cpaôaTbiBaHHH 
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k 3aMbiKaiomeMy crep>KHK), h nepeMecTHTb ero CKoôy ito HMeiome* 
MycH b Hefi na3y. 

IÜKajia pejie npHBepTbiBaeTcn AByMH BHHTaMH. CjieAyeT npoBe- 
pHTb, HTO BHHT yCTaBKH 110 BpeMeHH Ha^6>KH0 3aKpeiUTHeTCH Ha 
HiKaJie. BnjiKa 3y6naToro ceKTopa AOJUKHa jre>KaTb Ha rraJibue bhh- 
Ta, oTCTynan Ha 2— 3 mm ot ero Kpan. Ilpii HaACTOM Koacyxe Heoô^ 
xoahmo npoBepHTb, hto c[yia>KOK yKa3aTejin cpaôaTbiBaHHH ycTaHaB- 
JIHBaeTCH BHJIKOH B HeCpaÔOTaHHOM nOJIOJKeHHH. 

OcoôeHHOCTH npoBepKH MexaHHqecKOH qacTH 

pejie, paôoTaioiUHx b exe- 
Max Jie HiyHTHpOBaHHH 

SJieKTpOMarHHTOB 0 T K JI K> 
h e h h h. Hcno^b3yeMbie b sthx 
cxeMax pejie MaKCHMajibHoro Toxa 
thhob HT-85, HT-86, (PT-85 r 

PT-86), a TaK>Ke npoMe>KyTOHHbie 
pejie rana Pll-341 aojdkhh npoxo- 
AHTb peBH3Hio h peryjmpoBKy co- 
rjiacHO peKOMeHAauHHM jxjik aHajio- 
rHHHbix p-ejie, paôoTaiomHx Ha no- 
CTOHHHOM OnepaTHBHOM TOKe. 

O^HaKo ycHjieHHbie rjiaBHbie 
KOHTaKTbi pejie HT-85, HT-86, H 30 - 
6pa>KeHHbie Ha pnc. 173, HMeiOT 
pHA KOHCTpyKTHBHblX OCOÔeHHO^ 
CTeft, oôycjioBJiHBaiomHx h ocoôeH- 
HOCTH HX peryJIHpOBKH. KOHTaKT- 
Hbie njiacTHHbi 2 h 4 c cepeôpHHbi- 
mh HaKjia^KaMH cboôoaho noABe- 
ineHbi Ha mapHHpax. Tokootboam— 

HiyHTbl, BbinOJIHeHHbie H3 HeCKOJIb-* 
KHX CJIOeB T0HK0H Me AH OH (j)OJIbrH, 
BbinOJIHHIOT pOJIb KOHTaKTHOH npy>KHHbI H TeilJIOOTBOAa npH npo- 
xo>KAeHHH nepe3 KOHTaKTbi 6ojibmoro TOKa. jTaBJieHHe b pa3MbiKa- 
iomeM h HaTH>KeHHe 3aMbiKaiomero KOHTaKTa co3AaeTcn BecoM h 
npy>KHHHmHM AeftcTBHeM 3 thx tokootboaob. Momcht ynpyrocTH 
tokootboaob onpeAejineTCH npHAaHHoft hm npH niTaMnoBKe h c6op- 
Ke Ha 3aB0Ae (JiopMoft, noaTOMy npn peryjwpoBKe KOHTaKTOB cjieAy- 
eT H36eraTb Ae(})opMauHH tokootboaob. 

B nojio>KeHHH noKon ao cpaôaTbiBaHHH paccTOHHHe b 3aMbiKaio- 
IAHX KOHTBKTaX AOJI>KHO COCTaBJIHTb 2 — 3 MM. PaCCTOHHHe Me>KAy 
njiacTHHoft 3aMbiKaiomero KOHTaKTa 2 h ero ynopHon npyjKHHoft / 
npH 3T0M AOJI>KHO COCTaBJIHTb OKOJIO 1 MM. B pa3MbIKaK)Hj;eM KOHTaK- 
Te aojihœo 6biTb oôecneneHO b nojio>KeHHH noKon AaBJieHHe 7— 
13 a (KOHeu myna rpaMMOMeTpa AOJi>KeH npH H3MepeHHH noABOAHTb- 
CH K CaMOMy KpaiO KOHTBKTHblX nJiaCTHH AO CepeÔpHHblX HaKJiaAOK). 
HaAe>KH0CTb pa3MbiKaiomero KOHTaKTa mo>kct ôbiTh oueHena Taone 



Phc. 173. KoHC'ïpyKUHH h KHHeMa- 
THqecKan cxeMa rjiaBHbix koht3ktob 
pejie thiiob HT-85 h HT-86: 

1 — BepxHHH ynopHan npy>KHHa; 2 — njia- 
CTHHa 3aMbiKaiomero KOHTaKTa; 3 — ynop- 
Han n.iacTHHa; 4 •— njiacTHHa pa3MbiKa- 
lomero KOHTaKTa; 5 — ynop KOpoMbicjia 
HKOPH OTCeHKH 


232 



npornôoM ero nbABHHŒon nJiacraHbi — npn OTrnôaHHH HHHŒeft He- 
nOABH}KHOH IIJiaCTHHbl pa3MbIKaK)IUerO KOHTaKTa BHH3 BepXHHJT 
AOJi)KHa 3a Heft cjie^OBaTb 2 — 3 mm 6e3 pa3MbiKaHHH KOHTaKTa. 

npn cpaôaTbiBaHHH pejie HeoôxoAHMO oôecnennTb neraoe, 3aMeT- 
Hoe Ha rjia3 onepe)KeHHe 3aMbiKaHHH HH>KHero 3aMbiKaiomero KOH¬ 
TaKTa h ero coBMecTHbift xoa c BepxHeft njiacTHHon pa3MbiKaiomerO' 
KOHTaKTa. flaBJieHHe b 3aMbiKaiomeM KOHTaKTe jxojitkho npn stom 
coclTaBJiHTb 4 —6 a, njiacraHa 1 AOJDKHa 3aMeTHO nporHyTbcn. Pac- 
CTOHHHe nocjie cpaôaTbiBaHHH b pa3MbiKaiomeM KOHTaKTe aojihœo* 
6biTb He MeHee 2 — 3 mm. Rjm npeAOTBpameHHH BHÔpaunH 3aMbiKaio- 
mero KOHTaKTa BepxHHH njiacraHa 4 AOJDKHa ynnpaTbcn b ynopHyia 
njiacTHHy 3 c npornôoM 0,2—0,3 mm. TuéKue myHTbi tokootboaob 
H e AOJi^KHbi npoBHcaTb. Ocoôo cjieAyeT OTMeraTb, hto OKOHnaTejib- 
Haa peryjiHpoBKa ycnjieHHbix KOHTaKTOB AOJiHŒa npOH3Bo;uïTbCH npn 
sjieKTpHHecKoft npOBepKe pejie. 

PeryjinpoBKa ycnjieHHbix KOHTaKTOB pejie PFI-341 npOH3BOAHTca* 
aHajiorHHHO onncaHHOMy ajih pejie HT-85. ÆaBJieHne b 3aMbiKaio- 
mnx H pa3MbIKaiOmHX KOHTBKTaX AOJIHŒO COCTaBJIHTb OKOJIO 40 a.- 


§ 32. MexaHHNecKan perynwpoBKa h peMom pene 
cepHM 3B-120 h 3B-130 

npoBepKa MexaHHnecKOH h a c t h pejie 6 e 3* 
pa3ÔopKH. npn npoBepKe HeoôxoAHMo yôe/uiTbCH, hto HKopb* 
pejie cboôoaho bxoaht bo BTyjiKy KaTymKH, mime He 3aTHpan. 

EiocTaBHB MaKCHMajibHyio ycTaBKy Ha pejie h nJiaBHO HanuiMaH* 
HKOpb pyKOH, Hy>KHO yÔe^HTbCH, HTO HaCOBOH MexaHH3M 3anyCKaeT- 
ch cpa3y >Ke, KaK tojibko HKopb HannHaeT onycKaTbcn. npH noji- 
HOCTbK) BTHHyTOM HKOpe nOBO^OK HaCOBOTO MexaHH3Ma AOJI>KeH pac- 
nojiaraTbCH Ha 3 — 4 mm Bbinie ynopHoft maftôbi HKopH npH MaKCH- 
MajibHoft ycTaBKe no niKaJie. 

npH nJiaBHOM OTnyCKaHHH HKopH AOJI>KeH 3aBOAHTbCH HaCOBOft: 
MexaHH3M, h Kor^a HKopb npn^eT b ncxo;moe noJio>KeHHe, nacoBoft? 
MexaHH3M AOJI>KeH ÔbITb B KpaHHeM BepXHeM nOJIO>KeHHH, a nOABH>K- 
Hbift KOHTaKT — Ha 3 — 4 mm npaBee nepBoft ycraBKH no niKajie. 

npH BTHrHBaHHH HKOpH npOBepHeTCH, HTO MTHOBeHHblH KOHTaKr 
nepeKjnonaeTCH b KOHue xo^a HKopH. npoBepneTCH Ha cjiyx paôoTa^ 
nacoBoro MexaHH 3 Ma. Xo a nacoBoro MexaHH 3 Ma ^oj\men ôbiTb paB- 
HOMepHbiM, noABHH^Han cncTeMa He AOJiHŒa ycKopHTbcn hjih 3 a- 
Me^JIHTbCH. 

Kax npn pe 3 KOM, TaK h npn nJiaBHOM OTnyCKaHHH HKopH noABH>K- 
Han cncTeMa AOJiHŒa Ha^e^KHo, 6 e 3 3 ae,naHHH h ocTaHOBOK B 03 Bpa- 
maTbCH b ncxoAHoe nojio>KeHHe ao ynopa. 

npH npoBepKe KOHTaKTHOH cncTeMbi pejie cjieAyeT oôpamaTb, 
BHHMaHHe Ha npornô KOHTaKTHbix nJiacTHH HenoABH>KHoro KOHTaKTa 
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H HX MFICTOTy, a TaK}Ke Ha OAHOBpeMeHHOCTb 3 aMbIKaHHH nOABH>K- 
HblM KOHTaKTOM HenOABH>KHbIX. 

Pa 3 ÔopKa pejie. npe>KAe Bcero cjie^yeT oTCoeAHHHTb Bce 
MOHTa>KHbie npoBOAa ot 3b>khmob, pacnojio>KeHHbix Ha uoKcwie peji£. 
nOCJie 3T0T0 Hy>KHO BbIBepHyTb ABa BHHTa c 3aAHeft CTopoHH uoko- 
jih, KpenamHe MarHHTonpoBOA k uokojho, npHAepHŒBaa jieBoft py- 
KOH MarHHTOnpOBOA, h CHHTb MaTHHTOnpOBOA BMeCTe C KOHTaKTaMH 
H HaCOBblM MexaHH3MOM (cm. pHC. 24). 

JXajiee Hy>KHO CHHTb KapôojiHTOByio KOJiOAOHKy noABHJKHoro 
MrHOBeHHoro KOHTaKTa BMecTe c 3aKJienaHHOH b Hefi KOHTaKTHOH 
npy>KHHoft, a^ih nero BbIBepHyTb bhht, KpenamHH m/ioAOHKy k Bepx- 
Heft nJiaHKe MarHHTonpoBOAa. 

KopoÔKa nacoBoro MexaHH3Ma KpenHTca k MarHHTonpoBOAy Tpe- 
mh BHHTaMH. CHanajia cjieAyeT BbIBepHyTb hh>khhh nepeAHHH bhht 
h CHHTb STHKeTKy. 3aTeM, B3HB b JieByio pyny pejie, BbIBepHyTb ABa 
BHHTa, BBepHyTbie b 3aAHioio KpbiuiKy nacoBoro MexaHH3Ma. Pejie 
npH 3tom cjieAyeT Aep>KaTb BepTHKajibHO. Kan TOJibKo ôyAer chht 
HaCOBOH MeXaHH3iM, HKOpb peJie »HOA A^HCTBIH0M KOH'HHeOKOH BO30paT- 
HOH npyH^HHbl nOAHHMaeiCH BBepX, CTpeMHCb BbICKOHHTb H3 BTyJIKH 
KaTyuiKH. EiosTOMy noBOAOK HacoBoro MexaHH3Ma cjieAyeT nocre- 
neHHO OTBOAHTb C HKOpH, HTOÔbl KOHHHeCKaH npy>KHHa nOCTeneHHO 
pa3)KHMaJiaCb. #KOpb C npy>KHHOH Hy>KHO BbIHyTb H3 BTyJIKH. 

J\jin toto HTOÔbi iBbmyTb iBTyjiiKy co cTonoM h 3 KapKaca qômotkh, 
cjieAyeT B3HTb b JieByio pyny MarHHTonpoBOA, a npaBOH pyKoft ot- 
BepHyTb c noMombio rae^Horo KjiioHa noA bhhth M4 raftKy, Kpena- 
myio CHH3y MarHHTonpoBOA a bhhtoboh KOHeu BTyjiKH. Ilocjie toto 
K aK ra&Ka 6yAeT CHHTa, Hy>KHO najibueM HaAaBHTb Ha bhhtoboh ko- 
Heu BTyjiKH H OHa CBOÔOAHO BbIHAeT B BepXHIOIO CTOpOHy MaTHHTO- 
npOBOAa. OÔMOTKa pejie BHHHMaeTca H3 ckoôh MarHHTonpOBOAa 
b hpaByio hjih JieByio CTOpOHy. 

JXjin TOTO HTOÔbl CHHTb KapÔOJIHTOBblH ÜOBOAOK ÜOABH>KHOrO KOH¬ 
TaKTa 15, Hy>KHO B3HTb B JieByiO pyKy KOpOÔKy HaCOBOTO MexaHH3- 
Ma, a 6oJibiHHM h yKa3aTejibHbiM naJibuaMH JieBoft pyKH npHAep>KH- 
BaTb noBOAOK. JXepma b npaBoft pyKe nacoByio OTBepTKy, ocjiaÔHTb 
^CTOnopHblH BHHT, RpenHUtflft noBOAOK K OCH HaCOBOTO MexaHH3Ma, 
h CHHTb ero, noAaB Ha ce6a. Tae^HbiM kjiiohom noA bhhth M8 cJieAy- 
eT OTBepHyTb raftKy, Kpenamyio uiKajiy h cerMeHT HenoABHHŒbix 
kohtbktob, CHHTb raftKy, npy>KHHHmyio rnaftôy h uiKajiy. Flocjie 

3TOTO Hy>KHO CHHTb HenOABHJKHblft KOHTBKT BMeCTe C CeTMeHTOM, Ha 
KOTopoM oh yKpenJieH. CHHMaTb Hy>KHo aKKypaTHO, hto6h He noTe- 
pHTb ABe uiaftôbi, npojio^eHHbie Men^Ay TapejioHKoft h MeTajuiHHec- 
khm cerMeHTOM HenoABH}KHoro KOHTaKTa. BbiBepHyB bhht c Kap6o- 
JIHTOBOH TOJIOBKOH, MO>KHO OTA^JIHTb CeTMeHT C KapÔOAHTOBOH KO- 
JIOAKOH HenOABH>KHOrO KOHTaKTa H CHHTb CyxapHK, KOTOpblM OH 
KpenHTCH k TapejioHKe. 

MacoBOH MexaHH 3 M pejie, 3aKJH0HeHHbift b repMeraqecKHft MeTaA- 
jiHnecKHH Ko>Kyx, KaK npaBHJio, oTKpbiBaTb He cjieAyeT. 
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npH HaJiH^HH hbhmx HeHcnpaBHocTeft, oÔHapyjKeHHbix npw npo- 
k cjiyniHBaHHH nacoBoro MexaHH3Ma hjih npH ajiexTpHnecxoft npoBep- 
rce pejie, ecjw Hejib3H 3aMeHHTb MexaHH3M uejwxoM, pa3Ôopxy ero 
•^cjieAyeT npOH3BOAHTb b Taxoft nocjieAOBaTejibHOCTHi 

BbiBepHyTb nacoBoft oTBepTKoft TpH BHHTa, pacnojio>xeHHbie Ha 
‘ 60 KOBOH IlOBepXHOCTH KpblHIKH HaCOBOTO MexaHH3Ma, H CHHTb 3Ty 
KpbiiHKy, no^aB ee Ha ceôn b CTOpoHy Bbicrynaiomeft och nacoBoro 
MexaHH3Ma; 

npn AaJibHeftmeft pa36opxe Heo6xoAHMo nacoBoft MexaHH3M Aep- 
>xaTb nan cepeAHHoft cm/ia hjih Bepcraxa, hto 6bi He TepHTb ero ne* 
Tajin; nepeA pa36opxoft AOJiHŒa 6biTb npHroTOBJieHa HHCTaa 
«xopoëxa (mo>kho Hcnojib30BaTb xo>xyx), xyAa cjieAyeT cxjia^biBaTb 
Bce ne Tajin nacoBoro MexaHH3Ma. B3hb nacoBoft MexaHH3M b JieByio 
pyxy, npaBOH c noMombio OTBepTXH BbiBepHyTb TpH BHHTa BepxHeft 
'xpbimxH h CHHTb ee; 

nHHueTOM BbrnyTb aHxepHyio cxo6y, aHxepHyio mecTepHio c Tpn6- 
>xoft, npoMe>xyTOHHbie mecTepHH. üpHnoAHHTb BBepx 3yênaTbift cex- 
*Top h OTBecTH ero b CTOpOHy BnpaBO, nocjie nero nHHueTOM mo>xho 
^cHHTb Be,nymyio mecTepHio BMecTe c rjiaBHoft ocbio pejie h (})pHxuH- 
•OHHbiM cuenjieHHeM. Hejib3H OTXpbiBaTb xopoôxy c[)pHXUHOHHoro 
^cuenjieHHH. Cxo6y ajih H3MeHeHHH HaTH^xeHHH npy>xHH CHHMaTb H.e 
* cjienyej bo H36e>xaHHe HapymeHHH 3aBOAcxoft peryjiHpOBXH. 

Côopxa h MexaHHHecxaa peryjinpoBxa pejie. 

4 Hacoeoa Mexanu3M. B BepxHeft h HH>xHeft xpbimxax nacoBoro Mexa- 
<HH3Ma HMeioTCH no neTbipe HanpaBJiaiomHx c[)yTopa noA och aHxep- 
*hoh cxoôbi, aHxepHoro xojieca, npoMe^xyTonHoft h BeAymeft mecTe- 
îpeH. 

OyTOpbi DCMaTpHBaiOT ra Jiyny. B <hhx He aojdxho » 6 biTb rpH 3 H h 
3ayceHueB no xpanM. npo™maTb (})yTopbi cjieAyeT AepeBHHHoft na- 
jiohxoh. OyTop noA aHxepHyio cxoéy b BepxHeft xpbimxe HMeeT pe- 
ryjinpoBxy, oh BbinojiHeH b cneimajibHOM BXJiaAbime c axcueHTpHCH- 
TeTOM ajih H3MeHeHHH rAyÔHHbi 3auenJieHHH aHxepHoft cxoôbi h aH- 
«xepHoro xojieca. PeryjiHpOBxy rjiyÔHHbi 3auenJieHHH ocymecTBJiaioT 
iHa 3aBOAe h ee H3MeHHTb He cjieAyeT, Tax xax sto Mo>xeT npHBecTH 
<x HeAonycTHMO ôoJibinoMy pa36pocy pejie. 

OcMaTpHBaiOT b Jiyny ôoxoByio paôonyio noBepxHOCTb xohuob 
oceft aHxepHoft cxoôbi, aHxepHoro xojieca, npOMe>xyTOHHbix h BeAy- 
meft mecTepeH. Och cjieAyeT nporapaTb cyxoft hhctoS Tpanonxoft. 
B pejie nocjieAHHx BbinycxoB xohum oceft BopoHeHbie. 

Oco6o TmaTejibHo cjieAyeT ocMaTpHBaTb 3y6bH mecTepeH h aH- 
«Kepiioro xojieca. Ohh AOJi>XHbi HMeTb npaBHJibHyio c[)opMy 6 e 3 3ay- 
ceHueB h Apyrnx Aec[)exTOB. npH HajwnHH Aec[)exTHbix 3yébeB naco- 
BOft MeX3HH3M CJieAyeT 3aMeHHTb. 

C noMombio nHHueTa b c[)yTopbi HH>XHeft xpbimxH ycTaHaBJMBa- 
30 T BeAymyio mecTepHio, ocb c npoMe>xyTOHHbiMH mecTepHHMH, ocb 
c aHxepHbiM xojiecoM, ocb c aHxepHoft cxoôoft. Ilocjie 3Toro 3aBO- 
,Ahtch Ha CBoe MecTO syô^aTbift cexTop, Tax HTOÔbi oh Borneji b 3a- 
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uenjieHHe c 3 y 6 naTbiM mnecoM Ha rJiaBHOH och h Jier Ha cboh ynopv 
Cpe 3 rjiaBHoft och ROJimen pacnojiaraTbcn baojib JianKH cjieBa, ecjiw 
CMOTpeTb Ha nacoBoft MexaHH3M CBepxy (npn 3 aBeAeHHOM nacoBOM 
MexaHH3Me). 

HaAeBaeTca BepxHHH KpbiuiKa Ha cboh HanpaBJiniomHe BTyjiKH, 
yKpenJieHHbie Ha hhhœch KpbmiKe. BepxHioio KpbiuiKy Hejib3H Ha- 
AaBJiHBaTb, hto6h He noBpeAHTb kohuob ocefi. Ilocjie SToro b3hti> 
pejie JieBOH pynoft 3 a BepxHioio h hhhœiok) KpbmiKH, a npaBOH pyxoft 
c noMombio nHHueTa 3aBecTH kohum oceft b HanpaBJiniomHe (})yTOpbi 
BepxHeft KpbmiKH h ocaAHTb ao KOHua BepxHioio KpbimKy. npH 3 a* 
BepTbIBaHHH BHHTOB BepXHCH KpbimKH Hy>KHO nOMHHTb, HTO BHHT 
c BbiCTynaiomeft toaobkoh aojijkch 6 biTb 3aBepHyT npOTHB JianKH na* 
coBoro MexaHH3Ma. HaAeBaeTcn 6oKOBan Kpbimxa pejie, TaK hto6 bi 
BTyjiKa a^h njiOMÔHpoBaHHH pacnojiarajiacb npOTHB JianKH. 

CôopKa kohtüktoô u uiKdAbi peAe. KoHTaKTHbie npyaŒHbi He* 
nOABHJKHblX KOHTaKTOB AOJI>KHbI 6bITb HHCTbIMH, 6e3 CJieAOB OKHCJie* 
HHH, CepeÔpHHbie HaKJiaAKH 4 AOJUKHbl HMeTb noAHpoBaHHyio 
nOBepXHOCTb. KoHTaKTHbie nJlâCTHHbl AOAHCHbl Ha 2—3 MM OTCTynaTb. 
ot orpaHHHHBaiomHx hx c3aAH ynopHbix njiacraH h pacnoJiaraTbC» 
TaK, HTo6bi noABH>KHbiH KOHTaKT 3aMbiKaji hx oAHOBpeMeHHo. Cepe* 
ôpnHan npOBOAOKa noABHHŒoro KOHTaKTa He AOJiama HMeTb cjieAoa 
noArapa, nOBepXHOCTb ee AOJiHma 6biTb 3anojiHpoBaHa/Ha BHHTOByio 
BTyjiKy och nacoBoro MexaHH3Ma cjieAyeT HaA^Tb TapejionKy, k ko* 
Topoft KpenHTcn cerMeHT nacoBoro MexaHH3Ma TaK, htoôh ee oTBep* 
CTHe nonajio Ha roJiOBKy Bbicrynaiomero BHHTa BepxHefi KpbimKH na* 
coboto MexaHH3Ma. riocjie stoto Ha (})acoHHbiH bhht och HaACBaioT* 
ch ABe BopoHeHbie maftôbi, a CBepxy — cerMeHT HenoABHHŒbix koh* 
TaKTOB, niKajia pejie, npy>KHHHman maftôa h 3aBepTbiBaeTCH raen* 
HblM KJIIOHOM BepXHHH raHKa. 

JX ajiee Hy>KHo npHKpenHTb cerMeHT noABHHmoro KOHTaKTa k Ta* 
pejionKe, ajih nero nocTaBHTb cyxapHK, npH>KaB ero npOTOHKOH k Ta* 
peAOHKe, h 3aBepHyTb peryjiHpOBOHHbift bhht ycTaBKH. HenoABHJK* 
HblH KOHTaKT CJieAyeT yCTaHOBHTb 3a MaKCHMaAbHOH yCTaBKOH no 
niKajie npHMepHo Ha BejiHHHHy AByx acjichhh. rioBOAOK noABHHŒoro 
KOHTaKTa Hy>KHo HaAeTb Ha ocb TaK, htoôh CTonopHbiH bhht ynn* 
paJicH b nAocKHH cpe3 och. Xlep^Ka nacoBoft MexaHH3M b JieBOH pyne 
h npHAepH^HBan noBOAOK ôoJibniHM h yKa3aTejibHbiM najibuaMH, na* 
COBOH OTBepTKOH HyJKHO 3aKpenHTb CTOnOpHblH BHHT noBOAKa. 

riocjie SToro nojmocTbio 3aBecTH pynoft tfacoBoft MexaHH3M* 
AJih nero noBepHyTb noBOAOK nacoBoro MexaHH3Ma npOTHB nacoBoft 
CTpeAKH. npH BepxHeM noAOH^eHHH noBOAKa nacoBoro MexaHH3Ma 
noABH>KHbiH KOHTaKT AOJi>KeH 3axoAHTb npaBee HanaAbHbix AeJieHH» 
niKajibi, a npH hhjkhcm nojio>KeHHH noBOAKa — npaBee nocjieAHHx 
ACJieHHH niKajibi. 

KoAOAOHKy HenoABHH^Hbix KOHTaKTOB cjieAyeT ycTaHaBAHBaTb no* 
onepeAHO b pa3Hbix TOHKax niKajibi h Ka>KAbift pa3 3aBOAHTb ot pyK» 
HaCOBOH MexaHH3M H npOBepHTb 3aMbIKaHHe KOHTaKTOB. riOABHJKHblft 
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KOHTaKT AOJIJKeH 3aMbIKaTb 06 e nJiaCTHHbl HenOABHJKHblX KOHTaKTOB 
OAHOBpeMeHHO no ueHTpy cepeôpHHbix JienemeK. KoHTaKTHbie njia- 
CTHHM npH 3TOM AOJIHŒbl HMeTb npOrHÔ 1,5—2,0 MM , He AOJIHŒbl 
T0pM03HTb nOABHJKHyiO CHCTeMy, C TeM HTOÔbl nOABHHŒblH KOHTaKT 
«aAe>KHO AOineji ao ynopa Ha KOJiOAOHKe HenoABHHŒbix KOHTaKTOB. 
PeryjinpoBKa KOHTaKTHbix njiacTHH npOH3BOAHTcn noArnôaHHeM.nHH- 
neTOM b MecTe KpenJieHHH. 

CôopKa ajieKTpoMarHHTa. JlKopb pejie AOJiaœH 6bm> 
’HHCTbIM, 6e3 CJieAOB p>KaBHHHbI. y pejie nOCTOHHHOrO TOKa B KOJIb- 
neBoft na3 Me>KAy uhjihhaphhcckoh h KOHHnecKOH nacTHMH HKopn 
«CTaBJineTCH pa3pe3Han 6p0H30Ban rnaftôa, npennTCTByiomaH npH- 
jinnaHHK) HKopn k CTony npn npOTeKaHHH TOKa no KaTyniKe pejie. 
y pejie nepeMeHHoro TOKa b TopueByio noBepxHOCTb 3anpeccoBaH 
<X0p0TK03aMKHyTbIH Me^HblH BHTOK, npOTOHeHHblft 3anOA«HHUO 
C HKOpeM. 

KoHHHecKan B03BpaTHan npy>KHHa AOJi>KHa ôbiTb BopoHeHoft, 
«MeTb npaBHJibHyio (J)opMy h oAHHaKOBbift mar Me>KAy BHTKaMH. 

B3hb cKoôy MarHHTonpoBOAa b jieByio pyny jianKaMH k ceôe, 
*C npaBOH CTOpOHbl Hy>KHO 3aBeCTH OÔMOTKy B MarHHTOnpOBOA H 
ycTaHOBHTb ee no ueHTpy. Ilocjie SToro CBepxy 3aBecra b KapKac 
OÔMOTKH BTyJIKy CO CTOnOM H OCaAHTb AepeBHHHOH naJIOHKOH AO 
•OTKa3a BHH3. Ha HH>KHHH BHHTOBOH KOHeu cTona HaAeTb rnaftôy, 
fipyjKHHnmyio rnaftôy h 3aKpennTb raftKoft. ^ajiee bo BTyjiKy o6mot- 
KH Hy)KHO 3aBeCTH HKOpb C Ha^eTOH Ha Hero KOHHHeCKOH npy^KHHOH 
t3khm o6pa30M, hto6h naneu ynopHoft maftôbi npy>KHHbi 6biJi 
nanpaBJieH BJieBO, ecjm CMOTpeTb Ha oÔMOTKy co CTOpOHbl JianoK 
MarHFfronpoBOAa, k kotophm KpennTcn nacoBoft MexaHH3M. 

B3Hb b JieByio pyny MarHHTonpOBOA c oômotkoh h HKOpeM, a 
b npaByio nacoBoft MexaHH3M, npH6jiH3HTb CBepxy nacoBoft Mexa- 
•BH3M k jianxaM MarHHTonpOBOAa TaK, htoôu noBOAOK nacoBoro 
2nexaHH3Ma onycTHJi HKOpb bo BTyjiKy, a caM nacoBon MexaHH3M npn 
3Tom 3aBejiCH. riocjie SToro, npHAep^KHBan JieBoft pyKoft MarHHTo- 
•npoBo a c nacoBbiM MexaHH3MOM, hx cjieAyeT noJio>KHTb Ha ctoji Ha 
33AHIOK) HaCTb CKOÔbl MaTHHTOnpOBOAa H npaBOH pyKOH 3aBepHyTb 
ne ao KOHua hhhœhh nepeAHHH bhht, KpennmHH nacoBoft MexaHH3M 
k MarHHTonpoBOAy, noAAO>KHB npeABapHTejibHO noA bhht STHKeTKy 
rpejie. 3aTeM BBepTbiBaioT ABa 3aAHHX BHHTa, KpennmHx nacoBOH 
MexaHH3M k MarHHTonpoBOAy. Ilocjie toto KaK Bce Tpn BHHTa BBep- 
Hyra, hx cjieAyeT 3aTHHyTb ao OTKa3a. 

jîHaJiee cJieAyeT ycTaHOBHTb mnoAOHKy noABH>KHoro MTHOBeHHoro 
«OHTaKTa. JIjih SToro b na3 kojioaohkh 3aBOAHTCH najieu ynopHoft 
rnaHÔbi HKopn, a npHJiHB kojioaohkh, HaxoAnmeHcn Ha ee ocHOBa- 
hhh, BCTaBJineTCH b oTBepcTHe Ha BepXHeft njiaHKe MarHHTonpOBOAa. 
KOHTaKTHyiO npy>KHHy Hy>KHO 3aBeCTH Me>KAy BepXHHM H HH2KHHM 
nenoABH>KHbiM KOHTaKTaMH, nocjie nero 3aBepHyTb bhht, KpennmHH 
«OJIOAOHKy K MarHHTonpoBOAy. npH BBepTbIBaHHH BHHTa CAeAyeT 
yCTaHaBJIHBaTb KOAOAOHKy TaK, HTOÔbl nOABH>KHbIH KOHTaKT KacaJICH 
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HenoÆBH>KHoro b ueHTpe cepeôpHHoft JieneniKH. HaTHaceHHe KOHTaKT- 
hoh npy>KHHbi cJieAyeT peryjinpoBaTb TaKHM oôpa30M, HToôbi HMejiocb* 
AcxrraToraoe Ha^Kame KaK b 3aMbiKaiomeM, TaK h b pa3MbiKaiomeM 
KOHTaKTaX. 

npeABapHTejibHbift HaTHr njiacraHbi co3AaeTcn H3ni6oM ee nHH- 
ueTOM b MecTe KpenjieHHH npy>KHHbi. HaaŒMan HKopb, npoBepHKyn 
3aMbiKaiomHH KOHTaKT, a TaK>Ke npornô KOHTaKTHoft njiacTHHbi. 
npornô njiacraHbi b stom cjiynae mo>kho peryjinpoBaTb nojio>KeHHeM 
BHHTa C KapÔOJIHTOBOH TOJIOBKOH. EiOCJie peryJIHpOBKH HeOÔXOAHMO 
3a(})HKcrfpOBaTb nojio>KeHHe BHHTa, HaAe>KHo 3aKpenHB ero raftKOH. 

CoôpaHHoe pejie ycTaHaBJiHBaiOT b BbieMKy Ha uoxojie h npn- 
KpenjiaiOT k HeMy AByMH buhtzmh c npy>KHHHiAHMH maftôaMH, BBep- 
TbIBaeMbIMH C 3aAHeft CTOpOHbl UOKOJIH. 


§ 33. MexaHHNecKan peBH3Hn h peMom pene cepnn 
MME h PBM 

IlpOBe'pKa MexaHHnecKOH na'CTH pejre 6 es; 
pa3ôopKH. npH inpOBepKe pejie sthx »cepHH HeoôxoAHMo o-6pa- 
maTb BHHMaHHe «a cBaôoA'HbiH xoa >6apa'6a.HHHKa h OTcyTCTiBHe ero 
3aTHpa'HHH o nojiioca a ji 0KTp o m a r h ht a h BepxHioio KpOMKy cepAen- 
HHKa, a TaiOKe Ha paBHOMepHOCTb 3asopa uexijiy noJiiocaMH h 6a- 
paÔa'HHHKOM. 

npoBepaeTCH TaiOKe KpenjieHHe noABHHŒoro KOHTaKTa k ocit 
ôapaèaHHHKa (ocoôeHHo b pejie HMB); npH stom cjieAyeT yôeAHTb- 
ch, hto TpaBepca noABH>KHoro KOHTaKTa He npOBOpaHHBaeTCH* 
B COCTaBHOH nJiaCTMaCCOBOH BTyjixe. 

Pa3ÔopKa pejie. Rj ih Toro hto 6bi CHHTb MeTajiJiHnecKoe 
njiaTO HenoABH>KHoro KOHTaKTa (cm. pnc. 46),*Hy>KHO BbiBepHym 
ABa BHHTa, KpennmHe njiaTO k MeTajuinnecKHM CTOHKaM, npHAep>KH- 
Ban oahoh pyKOH njiaTO. Ha chhtom njiaTO yKpenJieHbi ynopbi, orpa- 
HHHHBaiOmHe XOA nOABH>KHOH CHCTCMbl, H KOJIOAOHKa HenOABHJKHOTO 
KOHTaKTa. HTOÔbl CHHTb KOJIOAOHKy HenOABHHŒOrO KOHTaKTa, Hy>KHO 
BbIBepHyTb ABa BHHTa, KpenHmHe KOJIOAOHKy C HHJKHeft CTOpOHbl 
njiaTO. flpH chhtom njiaTO bhhth MoryT ôbiTb BbiBepHyra oTBepTKoft, 
a KorAa njiaTO yKpenJieHO Ha pejie hx mo>kho BbIBepHyTb rae^HbiM- 
KJHOHOM nOA BHHTbl M3. 

flajiee Hy>KHO OTnaHTb cnHpajibHyio npy>KHHy ot noBOAKa, BbI¬ 
BepHyTb ABa BHHTa, KpennmHe njiaHKy BepxHero noAnHTHHKa k ctoh- 
KaM, h CHHTb njiaHKy, npeABapHTejibHo ocboôoahb BepxHHH noAnHT- 
HHK. nOJIO>KeHHe nAaHKH ^HKCHpyeTCH C nOMOmbK) AByX KOHTpOJIb- 
Hbix rnnHAeK, Tyro bxoahlahx b Tejio ctohkh. üosTOMy rjik Toro 
HTOÔbl CHHTb njiaHKy, Hy>KHO npOCyHyTb Jie3BHe OTBepTKH MOKAy 
CTOHKaMH H nJiaHKOH H, HaABBJIHBaH Ha pyHKy OTBepTKH, OCTOpO>KHO 
CHHTb njiaHKy C KapÔOJIHTOBblM AHCKOM H BepXHHM nOAnHTHHKOM. 
Hiocjie SToro cboôoaho BbiHHMaeTCH noABHJKHàn chctcmb — ocb c 6a- 
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pa6aHHHK0M, nOABH>KHbIM KOHTaKTOM H CnHpaJIbHOH üpy>KHHOfe 
(pnc. 174). BbiBepHyB nacoBoft OTBepraon Tpn BHHTa, Kpennmne 
ôapaôaH^HK k och, ero Hyarao chhtb bhh 3. Ynop iioabhjkhoh CHCTe- 
Mbi c BTyJiKH 6apa6aHHHKa CHHMaeTCH BBepx, nocjie Toro kaK 6yAyr 
ocjiaôjieHbi Rpenamne ero bhhtm. OcjiaÔHB ABa BHHTa 6e3 tojiobkh 

CO LUJIHUeM — «ÔJIOIHKH», BTyJlKy BMeCTe CO CnHpaJIbHOH npy>KHHOiî 
MO>KHO CHHTb BBepX no OCH. 

IXjlft Toro HTOÔbl BbIHyTb HHJKHHH nOAIlHTHHK, CJieAyeT OCJiaÔHTb* 
raeqHbiM kjiiohom noA bhhth M8 Kpennmyio ero raftKy (pnc. 175) 
h OTBepTKOH BbiBepHyTb noAnnraHK. ÆaJiee HaAo CHHTb raftKy M8,. 
Kpennmyio cepAenHHK, h BbiHyTb cepAenHHK BBepx. Ilocjie stoto cjie- 



PhC. 174. ÜOÆBIOKHaH CHCTe- 
Ma pejie HMB-170: 

1—* ocb; 2—6apaôaH^HK; 3 — 
noABH>KHbifi KOHT3KT; 4 — ynop 



Phc. 175. CepAenHHK pejie' 

HMB-170 (J) c hh)khhm no a- 

nHTHHKOM ( 2 ) H nJI3HK0H (5) 


AyeT CHHTb MarHHTonpoBOA, BbiBepHyB neraipe BHHTa, KpenHiime ero 
k aokojik) pejie. 

npH HeOÔXOAHMOCTH pa30ÔpaTb MarHHTOnpOBOA h CHHTb OÔMOT- 
kh cjieAyeT npe>KAe Bcero BbiBepHyTb TopueBbiM kjiiohom noA 
BHHTH M6 ABa ôojiTa, KpenHiime CBo6oAHbie (6e3 oômotok) noJiioca 
MarHHTonpOBOAa, npHAepHŒBan npH stom hh>khioio nJiaHKy, cjiy>Ka- 
myio ocHOBaHHeM hoabhjkhoh cncTeMbi, CHHTb njiaHKy h ABe pac- 
nopHbie BTyjiKH, npoJioaœHHbie Me>KAy nJiaHKoft h MarHHTonpOBOAOM. 

MarHHTonpoBOA pa3ÔHpaeTCH Ha neTbipe nacra: cHHMaioTCH ABa 
cboôoahhx noJiioca h Ha ABe nacra pa3ÔHpaeTCH HpMO, TaK nra 
c oahoh h Apyroft CTopOHbi ocTaiOTCH no TpH nacTH oômotok, HaAeraie 
Ha E-o6pa3Hbie hojiobhhkh HpMa h nojiioc (pnc. 176). 

CôopKa h MexaHHnecKan peryjinpoBKa pejie. 
CôopKa MaeuuTonpoeoda . HaAeBan oômotkh, cjieAyeT BHHMaTejibHO 
cjieAHTb 3a hx noJiHpHOCTbio — pa3MeraoH Han'aji h kohuob, KOTOpan 
noKa3aHa Ha pnc. 177. Bbiboah oômotok aojihœh 6bira oôpameHbi 
k HH^KHeft nacTH MarHHTonpOBOAa — k njiara pejie. 

npH c6opne MarHHTonpOBOAa ocoôoe BHHMaHHe cJieAyeT o6pa- 
mara Ha to, hto6m He 6 hjio nepenocoB, 3y6bH MarHHTonpOBOAa He 
BbicTynaAH H3 3y6beB noJiiocoB. ÆaJiee c BepxHeft ctopohh Manin- 
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TonpoBOAa Hy>KHO 3aBecTH ôojitbi, Ha^eTb Ha hhx eHH3y pacnopHbie 
BTyjiKH h BBepHyTb 6 ojith b hhjkhkdk) xpenemiyio nJiaHKy pejie. 

Ecjih oômotkh pejie nepeMaTbiBajincb, nocjie côopKH MarHHTO- 
npOBOAa Hy>KHO BbinOJIHHTb MOHTa>K, COeAHHHB OÔMOTKH COTJiaCHO 
cxeMe pHC. 177. riocjie 3Toro MarHHTonpoBOA yKpenjiaiOT Ha uoKOJie 
qerapbMH BHHTaMH. Pe3bôa Ha KOHue cepAeqHHKa pejie He AOJiHŒa 
HMeTb COpBaHHblX HHTOK. CepAeHHHK Hy>KHO 3aBeCTH B MarHHTOnpO- 
boa CBepxy h yKpenHTb k HioKHeft nJiaHKe raHKoft. 




Phc. 177. MoHTa>KHaH cxeMa pejie HMB-171 (bhæ 

CHH3y CO C'TOpOHbl M0HT3)Ka) 

CôopKa nodeuofCfjpü cucTeubi pene. Hhhœhh noAnaTHHK pejie 
(pHc. 178) BbinojiHeH b BHAe nojioro bhhtb, b Tejio KOToporo 3ajio- 
>KeHa UHJiHHApHHecKaa cnnpajibHaH npy>KHHa. Ha npy>KHHy onu- 
paeTCH (})acoHHaH JiaTyHHaa BTyjiKa c 3anpeccoBaHHbiMH b Hee KaM- 
HHMH — nJIOCKHM KaMH6M H KaMHÊM C HanpaBJIHIOmHM (})yTOpOM 
noA KOHeu noJiyocH. BepxHHft noAnaTHHK, npeACTaBJiniomHH JiaTyH- 
HblH HHK6«JIHpOBaHHbIH UHJIHHAPHiK C UieHKOH, HM66T T3KHe 7KÏ KaM'HH, 
KaK H HHJKHHH. 

CocTOHHHe KaMHeft noAnHTHHKOB Hy>KHO npocMOTpeTb qepe3 
Jiyny h npomynaTb ocTpoft CTajibHoft hivioh hx paôoqyio noBepx- 
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HOCTb. ECAH npH 3T0M ÔyflyT OÔHapyJKeHbl UiepoxOBaTOCTH HJIH 
TpemHHbl, TO IKWIHTHHKH AOJDKHbl ÔbITb 3aMCHeHbI. KoHU,bI OCH 

AOJDKHbi HMeTb npaBHAbHyio ccJiepHqecKyio <j)opMy. 

AjiiOMHHHeBbiH ôapaôaH^HK pejie Ao-nweH ëbiTb cTporo uhjihh- 
ApHqecKOH <J)opMbi 6e3 bmhthh. Ha BTyjiKy ôapaôaHHHKa CAeAyeT 
Ha^eTb ynop iioabhjkhoh cncTeMbi Tan, htoôh ynop Aer Ha 3anjie- 
hhko BTyjiKH 6apa6aHHHKa, h 3aKpenHTb ynop AByMH cTonopHHMH 
BHHT3MH, 33THHyB HX’ AO OTKa3a naCOBOH OTBepTKOH. ÜOCAe 3TOTO 


A-A 6-6 



a) 6) 

Phc. 178. FIoAnHTHHKH pejie HMB: 

a — HHHCHHfl nOÆIlJITHHK; 6 — BepXHHfl nOAnHTHHK; 1 — Ka- 
MeHb c HanpaBJiHiomHM 4>yTopoM; 2 — ruiocKHii KaMeHb 


ôapaôaHMHK c ynopoM Hy*Ho CHH3y HaAeTb Ha ocb, npn stom Bepx- 
hhô Topeu BTyAKH ôapaôaHnHKa aoajkch BnAOTHyio npHAeraTb 
k 3anAenHKy Ha och. EapaôaHHHK CAeAyeT yxpenHTb Ha och TpeMfl 
CTOnOpHblMH BHHT3MH. 

H30AHHH0HHaH TpaBep3a nOABHJKHOrO K0HT3KTa He A0AJKH3 
HMeTb TpemHH H AOAJKHa ÔbITb H3Ae>KHO 3anpeCCOBaHa B MeTaAAH- 
necKyio BTyAOHKy, yicpenAmomyio koht 3 kt Ha och. 

CnHpaAbHan npyxuîHa He aoajkh 3 HMeTb cacaob OKHCAeHHfl, h 
bhtkh ee aoajkhh pacnoAaraTbcn Ha oahh 3 kobom paccroHHHH Apyr 
ot Apyra h b oahoh haockocth. BîyAKa noABHWHoro KOHTaKTa HaAe- 
BaeTCH CBepxy Ha ocb. «Baouikh» CAeAyeT 3aBepTbiBaTb nacoBoft 
OTBepTKoft AO OTKa3a, HO OHeHb OCTOpOJKHO, ATofibl He OTAOMHTb 
kohu,h, rAe npope3aH uiahu. 

üaAee CAeAyeT BBepHyTb hhjkhhô noAnHTHHK h BCTaBHTb CBepxy 
b MarHHTonpoBOA ocb c ôapaôaHHHKOM, ynopoM h noABHJKHbiM koh- 
T 3 KT 0 M. Hhxhhm noAnHTHHKOM peryAHpyeTcn noAOJKeHHe 6 apa 6 aH- 
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MHKa noA nojiïocaMH. BapaôaHHHK AOA>KeH pacnoAaraTbca Tan, 
qToôbi hh>khhh pacuiHpeHHaH nacTb ero BbixoAHAa HH>Ke njrocKocTH 
nojiiocoB, ho BepxHHH KpoMKa cepAenHHKa He Tepjia o ôapaôaHHHK. 
HoBepHyB ôapaôaHHHK ot pyKH, cjiejxyeT yôeAHTbcn, hto oh cbo- 
6 oaho, 6e3 3acTpeBaHHH BpamaeTCH b 3a3ope uemny noAiocaMH: 
3a3op Me^Ay noAiocaMH h ôapaôaHHHKOM jxojiïKen ôbiTb paBHOMep- 
hwm h HMeTb BejiHHHHy okoao 0,9 mm jxjm pejie HMB H 0,4—0,5 MM 
AJiH pejie PBM. riocjie 3 Toro Hy>KHo ycTaHOBHTb BepxHioio njiaHKy, 
HaAeB ee Ha innHAbKH b CTOHKax, h 3 aBepHyTb 06 a BHHTa. flajiee 
3aBecTH CBepxy b nAaHKy BepxHHH noAnnTHHK h OTperyjmpoBaTb 
HM BepTHKaJIbHblft AK)(f)T nOABHJKHOH CHCTeMbI He ôoAee 0,3—0,5 MM, 
nocjie nero 3aTHHyTb CTonopHbift bhht noAnHTHHKa. 

ripy^HHy Hy>KHO npnnaHTb k BHeuiHeMy noBOAKy. Rj ih 3Toro 
KOHeu npy^HHbi Hy>KHO 3axBaraTb nHHueTOM, Aepwa ero b JieBOH 
pyxe, h nanjibHHKOM npnnaHTb KOHeu npy>KHHbi. MecTo naïÏKH Ha 
noBOAKe c^eAyeT BbiôpaTb TaK, HToôbi njiocKocTb npy>KHHbi ôbiJia 
nepneHAHKy^npHa h He nepeKauiHBajiacb. 

R ajiee cjieAyeT nocTaBHTb Ha MecTo njiaTo HenoABH>KHoro koh- 
TaKTa. rijiaTO no BbICOTe Hy>KHO ycTaHOBHTb TaKHM OÔpa30M, HTOÔbl 
uinHJibKa noABH>KHoro KOHTaKTa Kacajiacb HenoABH>KHoro b CBoeft 
cpeAHeft nacra. riocjie ycTaHOBKH nojio^eHHH njiaTo Hy>KHo 3 araHyTb 
oôa BHHTa, KpennmHe ero k CTOHKaM. 

B pejie HMB h PBM tokohoaboa k noABH>KHOMy KOHTaKTy 

ocymecTBJineTCH cneunajibHOH ro(f)pHpoBaHHOH JieHToô H3 jiaTyHHoft 
(J)o;ibrH. JleHTa TOKonoABOAa AOAaraa HMeTb npaBHAbHyio $opMy 
6e3 HaA^iOMOB h bmhthh. 

PeryjinpoBKa koht3Kthoh c h c t e m bi h xoAa n o a- 
bhjkhoh CHCTeMbi. YroA 33T5 I>kkh npyaraHbi paBeH npHMepHo 

270°. RjlH TOTO HTO ( 6bI 3aTH- 
HyTb npy>KH.Hy, iCAOAyeT ocJia- 
ÔHTb ABa BHiHTa c BepxweH CTO- 
P'OHbl inJiaHKH H nOiBepHyTb 
Kap6OAHTO'BblH 'A’H'OK C HaceH- 

koh iHa aaAaHHbiH yroA, nocjie 
qero \BHOiBb aaTHHyrb ibhhtm. 

rioJio>KeHHeM ynopoB Ha 
nJI3T0 HenOABHHCHblX KOlHTaK- 
tob -cjieAyeT OTperyjinpoBaTb 

XOA tnOABH>KHOH 'OHCTCMbl O'KO* 
AO 2 MM. n P H 3 T 0 )M H-paBblM 
ynopoM iHy>KHO ycTaHOBHTb 
paocTOHHHe iMeH^Ay KOHTaKTa - 
MH B 1 MM. RjlH (HepeMeLUeHHH 
ynopoB Hy>KHO ocAaÔHTb bhh- 
Tbi, Kpennmne hx k nAara He- 
noABHH^iHbix KOHTaKTOB. üacAe 
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Phc. 179. PeryjinpoBKa KOHTaKTOB pe;ie 
HMB: 

/ — iuiocKaH rHÔKan npy>KHHa; 2 — cepeôpaHbifi 
UHJIhh^phk; 3 — >KecTKaa ynopHaa ruiacTHHa; 
4 — njiacTMaccoBaa KOJio/iKa; 5 — peryjiHpoBOH- 
Hblft BHHT; 6 — nOABHJKHblft K0HT3KT; 7 — miacT- 
MaccoRaH BTyjiKa ; 8 — ocb ôapaôaHMHKa 



peryJIHpOBKH 3TH BHHTbl AOJDKHbl ÔbITb 3âTHHyTbI A O OTKa3a. 

HenoABHJKHbiô KOHTaKT pejie HMB (pnc. 179) coctoht H3 6poH- 
30B0H nJIOCKOH THÔKOH npyJKHHbl C CepeÔpHHblM UHJIHHApHKOM H 
AByx orpaHHqHBaioiAHx miacTHH. Uhjihhaphk jiojimen pacnoJiaraTb- 
cn napajuiejibHo njiocKocTH thôkoh npyaŒHbi. C 3aAHeft h nepe^Heft 
CTOpoH 6poH30BOH nJiacTHHbi pacno./io>KeHbi >KecTKHe orpaHH^HBaio- 
mne ynopHbie njiacraHbi. Me>KAy nepeAHeô orpaHHHHBaiomeH nJia- 
CTHHOH H THÔKOH npyJKHHOH AOJIJKeH ÔbITb HeÔOJIblIIOH npOCBCT 
B 0,1 MM ; Me>KAy KOHUOM 3aAHeH ynopHOH ILJiaCTHHbl H KOHTaKTHOH 
IIJiaCTHHOH AOJI>KeH ÔbITb 3a30p OKOJIO 1 MM. riOJIO>KeHHe KOHTaKTHOH 
njiacTHHbi MOH^eT peryjiHpoBaTbCH bhhtom, pacnoJio^eHHbiM b Kap- 
ÔOJIHTOBOH KOJIOAOHKe HenOABHJKHOTO KOHTaKTa. 

HenoABH>KHbie KOHTaKTbi pejie PBM (pnc. 180) CABoeHHbie; Ha 
6poH30Bbie KOHTaKTHbie nJiacTHHbi npHBapeHbi JienemenKH H3 Me- 
TajuiOKepaMHKH. Upu peryjinpoBKe noJiojKeHHH KOHTaKTHbix njia- 
CTHH Hy>KHO AOÔHBaTbCH OAHOBpeMeHHOrO KacaHHH UHJIHHApHKOM 
noABHJKHoro KOHTaKTa oôenx nJiacTHH HenoABH>KHoro KOHTaKTa. 

PaôoTa iKOHTaKTOiB b ma- 


HHTeJIbHOH CTeneHH 3aBH'CHT OT 

yrjia Bicrpera KOHTaiKTOB, ko- 

TopbiH oôbiHiHo ycraHa'BJiHBa- I 

eTCH paBHbiM 45—60° (pnc. | | 

180). COBMeCTHblH XOA 'KO)H- fl 

TaKTOB nocjie saiMbiKaHHH aoji- 

>KeH 'ôbiTb ne ôojiee 0,8—- ¥ i 

1,0 mm. B KOHue xoAa koh- •. 

TaKTHan raÔKaH ,npy>KHiHa 
AOJiÆna onHpaTbCH Ha kohou 

5K0CTKOH yinopHOH nJiaCTHHbl. jlll 

RjW Toro HTÜÔbl yCTaHO- 4 

BHTb Hync.Hoe inojio^eHHe ne- 1 

HOA B H >KH O'TO KOlHTaKTa, 'CJieAy- 3 

eT oc^aÔHTb rae^HbiM kjhohom 

BHHTbl M3, KpenHLUHe KOJlOAKy Phc * 180 - KoHiaKTHoe njiaio pe;ie PBM: 

HennnRH)KHnrn m tta /—ynopu, orpaHHHHBaiomHe xoz no^BHJKHoft 

HeilUABHMHOrO KOHTaKTa, H ne- CHCTeMbi; 2 - no A B H >KHbift koht 3 kt; 3 — orpaHH- 

peMeCTHTb 3Ty KOJIOAKV B cne- HHBaiomHe ynopbi HenoABH>KHbix koht3ktob; 4 — 

yrTTn j J KOJIOAOnKa HenOÆBHWHblX KOHT3KTOB; 5 — nJiaTO 

UHajIbHO npeAHa3HaneHHbIX Heno,a.BH>KHbix KOHTaKTOB 

A^IH 3TOTO 'npope3HX IB TIJiaTO 
HenOABH^HOTO KOlHTaKTa. 

HeoôxoAHMyio noAperyjiHpoBKy mo>kho TaKJKe npoH3BOAHTb h 
nOABHHCHblM KOHTaKTOM, JIJIB. HerO CJieAyeT OCJiaÔHTb BHHTbl BTyJIKH 
3 toto KOHTaKTa h noBepHyTb BTyjiKy Ha och Ha HyjKHbiô yroji. 

Floche oKOHnaHHH MexaHHnecKOH peryjiHpoBKH HyjKHo noACoeAH- 
HHTb MOHTa>KHbie npOBOAB JIOABH>KHOrO H HenOABH>KHOrO KOHTaKTOB 
k 3a>KHMaM Ha uoKOJie pe^e h ycTaHOBHTb STHKeray, npHBepHyB ee 
AByMH BHHTaMH. 


9* 
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§ 34. MexaHHtiecKasi perynMpoaxa h peMOHT 
npoMeHcyTOMHbix pene 

ripoBepKa MexaHnqecKOH ^ a cth p e ji e 6e3 
pa3'6opKH. Hn>Ke iiaApoôHo onncbUBaeTCH MexaiHHqeoKan peryjin- 
pOBKa npoMe>KyToqHoro pejie PEI-23 rj\h onpe^ejieHHH oômero noA- 
xoAa k npoBepKe MexaHHqecKoft nacra -peJie. npH mpoBepKe pejie 
Pn-23 (HeoôxoAHMO AonojiHHTeJibHO oôipamara BHHMaHHe Ha cJieAyio- 
mee: 

npn Ha>KaTHH HKopn ot pyKH Me>KAy hhm h cep^eqHHKOM pejie 
ROJiMen ocTaBaTbCH 3a3op 1,0—1,5 mm, HCKJiioqaiomHH sajumanue 
HKopn nocjie chhthh HanpHJKeHHH; 

XBOCTOBHK HKOpH AOJI>KeH .Jie>KaTb Ha BbICTyne KapÔOJIHTOBOH 
rpaiBepcbi iioabhjkhoh cncieMbi, He «acan-cb BepraKajibHOH njioc- 
kocth TpaBepcbi; 

npn oTnycKaHHH HKopa B03BparaaH npyaraHa AOJUKHa oraoAHTb 
ero b KpaâHee BepxHee nojio>KeHHe; 

npoBepneTCH peryjiHpoBKa Bcex nara KOHTaKTOB pejie. 

Pa3ÔopKa pejie. BbiBepHyB Asa BHHTa, KpenamHe orpaHH- 
HHTeJIb XOAa K MarHHTOnpOBOAy, Hy>KHO CHHTb orpaHHHHTejib H 
HKopb pejie. JXajiee Hyarao BbiBepHyTb bhht CBepxy cepAe^HHKa h 
CHHTb maôôy, yAeparaBaiomyio oÔMoray, oTCoeAHHHTb MOHTa>KHbie 
npoBOAa oômotkh ot uokojih pejie, CHHTb BBepx oÔMOTKy c cepAeq- 
HHKa. IIoa oômotkoh npojio>KeHa npyjKHHamaa uiaftôa, KOTopyio 

TaKHce cjieAyeT CHHTb. 

ÜJIH Toro qTOÔbl BbIHyTb TpaBepey ÜOABH5KHOH KOHTaKTHOH CH- 
CTeMbi, Hy>KHo BbiBepnyTb Asa BHHTa, KpenamHe HanpaBjiaiomyio 
nJiaHKy TpaBepcbi, h CHHTb ee. üocjie stoto TpaBepey noAaTb k cep- 
AeqHHKy h BbmyTb ee BBepx BMecTe c B03Bparaofi npyaraHOH. 

IljiaCTHHbl HenOABHJKHblX KOHTaKTOB KpeiIHTCH BHHTaMH 
HenocpeACTBeHHO k uokojiio pejie h MoryT ôbiTb chhtm npn BbiBeprai- 
BaHHH 3 thx bhhtob. CHH3y k MarHHTonpoBOAy KpenHTca peryjm- 
poBoqHan miacraHa, KOTopyio mo>kho CHHTb, BbiBepHyB KpenamHH 
ee bhht. 

npn HeOÔXOAHMOCTH HCn0JIb30BaTb ApyryiO KOMÔHHaUHIO KOH- 
TaKTHbix rpynn Hyarao OTBepHyTb hhhœioio raftKy, Kpenamyio Kap- 
ÔOJIHTOBbie KOJIOAOqKH, H IiepeÔpaTb COOTBeTCTByiOmHM 0Ôpa30M 
nJiaCTHHbl nOABHJKHblX KOHTaKTOB. 

CôopKa h MexaHHqecKan peryjinpoBKa pejie. 
HenOABHH^Hbie KOHTaKTbl AOJI>KHbI ÔbITb qHCTbIMH, 6e3 CJieAOB OKHC- 
jie'HHH. CepeôpH'Hbie jieneuieqKH HenoABH)KHbix KOHTaKTOB He aoji- 
>khh HMeTb c/ieAOB noArapa, noBepxHocTb hx ROJiMna 6bira iuiockoh, 
noJiHpOBaHHOH, 6e3 uapanHH. B 3aBHCHM0CTH ot HaônpaeMOH 
KOMÔHHaUHH KOHTaKTOB HeiIOABH>KHaH nJiaCTHHa IIpHBepTblBaeTCH 
k aokojiio BBepx hjih bhh3 JieneuieqKOH. 

riAaCTHHbl nOABHJKHblX KOHTaKTOB, BbinOJIHeHHbie H3 (J)OC(J)OpH- 
CTOH 6pOH3bI, AOJI>KHbI ÔbITb qHCTbIMH 6e3 CJieAOB OKHCJieHHH H 
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H 3 JI 0 M 0 B. KoHyc h noAyc(j)epa cepeôpa aojijkhh HMeTb HHCTyio 
nojiHpoBaHHyio noBepxHocTb 6e3 cacaob noArapa. 

Bo3BpaTHan npyaŒHa AOA>KHa HMeTb uHJiHHApHHecKyio (J)opMy 
c paBHOMepHbiM maroM HaMOTKH. TopueBbie nacra npy^KHHbi aoa- 
>KHbi ôbiTb 3anpaBJieHbi Ha ruiocKocTb. ripy>KHHy cjie^yeT Ha^eTb 
Ha HH>KHK)IO KapÔOJIHTOByiO BTyJIKy. 

OTBepCTHe peryJIHpOBOHHOH IIAaCTHHbl, CKB03b KOTOpoe npOXOAHT 
ocb peAe, aojijkho 6bm> HHCTbiM, 6e3 3ayceHueB. TpaBepca üoabhjk- 
HblX KOHTaKTOB C üpyJKHHOH 3aBOAHTCH B OTBepCTHe peryJIHpOBOHHOH 
nJiacTHHbi, BepxHHM cbohm kohuom oHa aoxoaht ao ynopa. 

HanpaBJiHiomaH TpaBepca yeraHaBAHBaeTCH TaK, HToôbi iioa- 
BHJKHbie KOHTaKTbl COnpHKacaAHCb C HenOABH>KHbIMH B UeHTpe cepe- 
ôpHHOH jienemeHKH. Ecah sto He yAaeTCH BbinoAHHTb aah Bcex iihth 
KOHTaKTOB, TO ÜOAperyAHpOBKy OTACAbHblX KOHTaKTOB MOJKHO Bbl- 
noJiHHTb, nepeMeman njiacTHHy HenoABH>KHoro KOHTaKTa Ha pa3HHuy 
AHaMeTpa BHHTa h oTBepcran. nepeMeman peryAHpoBorayio nAa- 
CTHHy, Hy}KHO AOÔHTbCH TaKOTO ee IIOJIOJKeHHH, HTOÔbl OCb TpaBepCbl 
pacnojiara^acb cHMMeTpnqHO b oTBepcTHH nJiacTHHbi, He 3aAe- 
Ban ee. 

Ecah oôMOTKa pejie noAseprajiacb nepeMOTKe, to oôMOTOHHbiô 
npoBOA AOJi>KeH 6biTb noKpbiT cBepxy KaèejibHoô ôyMaroô h KeM- 
ôphkoboh jieHTOH. üpH AnaMeTpe oÔMOTOHHoro npoBOAa MeHee 1 mm 
ero cjieAyeT npnnaHTb k cneunajibHbiM BbiBOAHbiM AyaœHbiM nJia- 
CTHHaM, a k nocjieAHHM Hy>KHo npnnaHTb MOHTa>KHbie üpoboahhkh 
C HaKOHeHHHKaMH. 

Ha cepAenHHK pejie HaAeBaeTcn npyjKHHHmaa manda, a 3aTeM 
oÔMOTKa TaK, HTOÔbi BbiBOAbi pacnoJiarajiHCb b HHJKHeô nacra Mar- 
HHTonpoBOAa. MoHTajKHbie npoBOAa npHBepTbiBaioTCH k hh>khhm 
BbiBOAaM Ha uoKOJie pejie. nocjie stoto HaAeBaeran HKopb h 3aKpen- 
jine tch orpaHHHHTejieM xoAa. Xoa HKopn peryjmpyeTCH orpaHHHHTe- 
AeM H AOA>KeH COCTaBJIHTb 4 — 5 MM. 

Æajiee oKOHnaTeAbHo npoBepneTcn MexaHHnecKan peryAHpoBKa 
pejie: 

B03BpaTHaH npy>KHHa AOA>KHa ycTaHaBAHBara HKopb b HanaAb- 
HOM nOAOH^eHHH; 

AOA5KHO ÔbITb AOCTaTOHHOe AaBAeHHe B pa3MbIKaiOIAHX KOHTaK- 
Tax peAe. 

il A H üpOBepKH Hy}KHO IIAaBHO Ha>KaTb HKOpb H npOCAeAHTb 3a 
nOABH>KHbIMH ÜAaCTHHaMH pa3MbIKaiOIAHX KOHTaKTOB — OHH ROJlTKHbl 
CAeAOBaTb 3a HKopeM Ha 0,5 — 0,7 mm, He pa3MbiKan KOHTaKTa. Pac- 
CTOHHHe Me>KAy ÜOABH>KHbIM H HenOABH>KHbIMH KOHTaKTaMH AOA5KHO 
ÔbITb 3,0 MM. 

npOBepneTCH AaBAeHHe ÜOABHJKHblX 3aMbIKaiOIAHX KOHTaKTOB 
peAe Ha HenoABHJKHbie. Æah 3toto cjiejiyer nAaBHO Ha^aTb HKopb 
H yÔeAHTbCH B TOM, HTO nOCAe 3aMbIKaHHH KOHTaKTa HKOpb eme 
HMeeT xoa, 3a cneT KOToporo nporadaeTCH nAacTHHa noABHJKHoro 
KOHTaKTa Ha 0,5—0,7 mm. 


245 



npoBepaeTCH, hto b cpaôoTaHHOM nojiojKeHHH Me>KAy HKopeM 
h cepAe^HHKOM HMeeTCH 3a3op 1 , 0 — 1,5 mm . 

IlpoBepKa MexaHH^ecKOH qacTH pejie n p a m o r o 
AeôcTBHH. IlpoBepKa coctohhhh MexaHHqecKOH qacra peJie npa- 
Moro AeHCTBHH npOH3BOAHTCH npH CHHTOH KpblUIKe üpHBOAa H CO- 
ctoht H3 cjieAyiomHX onepauHÔ: 

npoBepnioT npaBHJibHOCTb côopKH h peryjiHpoBKH MexaHHqecKOH 
qac™ npHBO^a nyTeM oTKjiioqeHHH npHBOAa npH noA^eMe pbiqa>KKa 
BajiHKa aBTOMaTHqecKoro OTKJiioqeHHH. Ecjih npHBOA oTperyjmpo- 
BaH xopomo, oTKJiioqeHHe nponcxoAHT miaBHo, 6e3 3aeAaHHH, npn 
HeôojibmoM ycHJiHH; 

jijih ôojiee ToqHOH oueHKH KaqecTBa peryjiHpoBKH npHBOAa npn^ 
MeHneTCH cneuHajibHoe yerpoHCTBo, H3MepHiomee ycHJiHe, Heoôxo- 
AHMoe ajih OTKJiioqeHHH BbiMioqaTejiH; 

npoBepHioT npaBHJibHocTb yeraHOBKH, OTcyTCTBHe nepeKocoB h 
H aAeacHOCTb KpenjieHHa pejie k npHBOAy; 

npoBepaioT, HeT jih 3acTpeBaHHa, nepeKocoB, h3Th6ob yAapHHKa 
BejiHqHHy 3a3opa meyKjiy iwiobkoh yAapHHKa h pbiqa>KKOM 
OTK^ioqaioiAero BajiHKa b npHBOAe (BejiHqHHa 3a3opa noJUKKa co- 
CTBBJIHTb 5 — 10 MM)\ 

npOBepHIOT COCTOHHHe BbIBOAOB H OÔMOTKH peJie H TOKOBOrO nepe- 

KjiioqaTejiH. 

OôiAHe TpeôoBaHHH, npeA'bflBjiaeMbie k pejie npHMoro a^hctbhh, 
a TaKJKe ocoôeHHOcra npoBepKH pejie pa3Hbix thiiob paccMOTpeHbi 
b (« 71 . 15 ]. 


Koht pOAbHbie eonpOCbL 

1. Kax pery^HpyioTCH KOHTaKTbi toxobbix pe;ie PT-40? 

2. Kax ocyiuecTB^neTCH npOBepKa MexaHHHecxoft qacTH pe;ie BpeMeHH 6e3 
pa3ÔopKH? 

3. Kax pery^HpyiOTCH npoMe>xyToqHbie pe;ie THna PFI-23? 

4. KaxoBa nocjieÆOBaieJibHOCTb onepaunn npH pa 3 Ôopxe h côopxe HHijyx- 
UHOHHoro TOKOBoro pe;ie? 

5. Kax peryjinpyeTCH 3 a 3 op Me>x,ay no^iocaMH sjrexTpoMarHHTa h æhcxom 
HH.ayKUHOHHoro pe;ie? 

6 . Kax npoBepneTCH 3 y 6 naTbiH cexTop HHÆyxuHOHHoro pe;ie? 

7. KaxoBbi ocoôeHHOCTH npoBepKH xoHTaxTOB pe;ie, paôoTaxuuHX b cxeMax 
C AeiliyHTHpOBaHHeM SJieXTpOMarHHTOB OTXJTIOHeHHH? 

8. Kax ocymecTB^neTCH npoBepxa MexaHHMecxoô qacTH pe;ie BpeMeHH 6 e 3 
pa 3 ÔopxH? 

9. KaxoBa nocjieAOBaTe^bHOCTb onepauHÔ npn pa 3 Ôopxe h côopxe pe;ie 
BpeMeHH? 

10. Kax ÆOJiHŒbi no^xjiKîHaTbCH oômotxh pejie HanpaBJieHHn moiuhocth? 



I-JIABA VII 


AnriAPATYPA fl Jlfl nPOBEPKM PEJ1EHHOKI 3ALflMTbl 
M ABTOMATMKM 


§ 35. AnnapaTypa flnîi perynHpoaaHHii HanpsiMceHMsi 

Æjih peryjiHpOBaHHH BejiHHHHbi iHanpn>KeHHH iiTpHMeHHiOT 
CXeMbI C peOCTaTHblMH AeJIHTeJIHMH HaîipHJKeH'HH—lIIOTeH'UHDM eTp a - 
MH H «c peryjIHpOBQHHblMH a-BTOTpaHC(})OpiMaTOpa'MH. 

CxeMa noTeHUHOMeTpa mojkot 6biTb coôpaHa c jhoôhm peocTa- 
TOM — COnpOTHBJieHHeM, BeJIHHHHa KOTOporO H3MeHHeTCH nJiaBHO 
HJIH CTyneHHMH. 

Æjih ueneô HanpnJKeHHH, noTpeôJiHiomHx tok a o 3 a, HaHÔoJiee 
yAOÔHO HCn0JIb30BaTb nOJI3yHKOBbIH peOCTaT, BKJIIOHCHHblH, KaK no- 
Ka3aHO Ha pHC. 181. B 3aBHCHMOCTH OT IîOJIOJKeHHH ABH>KKa peOCTaTa 
BeJiHHHHa Hanpn^eHHH, noAaBaeMoro Ha npoBepneMoe pejie, 6yneT 
H3MeHHTbCH OT HyjIH AO U nvLT . 

npH Bbiôope peocTaTa juin Hcnojib30BaHHH ero b KanecTBe noTeH- 
UHOMeTpa HeOÔXOAHMO pyKOBOACTBOBaTbCH CJieAyiOUj;HMH cooôpaace- 
HHHMH. 

1. JXj ih Toro HToôbi HanpHJKeHHe Ha 3a>KHMax KaTyuiKH npoBepne- 
Moro pejie (HanpnMep, ajieKTpoMarHHTHoro) hjih ajieKTpoMarHHTa 



Phc. (181. CxeMa pery- 
jiHpoBaHHH Hanpaace- 
hhh c noMombio noTeH¬ 
UHOMeTpa 



Phc. 182. CxeMa pe- 
ry;wpOBaHHn Hanpn- 
aceHHH c noMoiubio Jia- 
ôopaTopnoro 3bto- 
TpaHC(J)opMaTOpa 
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npHBOAa'He H3MeHHjiocb npn hx cpaôaTbiBaHHH BCJieACTBHe yBejiHne- 
HHH COnpOTHBJieHHH, BeJIHHHHy COnpOTHBJieHHH IIOTeHUHOMeTpa Ru 
cjieAyeT BbiônpaTb TaK, htoÔm BbinojiHHJiocb cjieAyioiuee cootho- 
rneHHe: 

-§*->5+10, (57) 

*mi 

r^e z cx — cyMMapHoe conpoTHBJieHHe npoBepaeMoft cxeMbi. 

2. Tok, npoxoAHmHH Ha ynacTKe BA noTeHUHOMeTpa, paBeH 
cyMMe Tona / p , npoxoÆnmero b pene, h 7 n , npoxoÆnmero no noTeH- 
UHOMeipy: 

+ (58) 

Kn Z p 

i\ne z p — conpoTHBJieHHe npoBepneMoro pene. 

üpH npoBepKe ycrpoftcTB 3amHTbi h aBTOMaraKH, HMeioiunx 
cpaBHHTejibHo Heôojibinoe noTpeôjieHHe (jjo 10—20 ea ), Ha npaKTH- 



Phc. 183. CxeMbi ajih peryjiHpoBaHHH Ma^bix Ha- 
npn>KeHHH 


Ke coijpoTHB^eHHe noTeHUHOMeTpa BbiônpaioT oôhhho 0,5 — 1 om na 
Ka>KAbIH BOJIbT Hanpa>KeHHfl nHTaHHH. 

LÜHpoKo pacnpocTpaHeH h npHMeHneTCH ajih peryjmpoBaHHH 
nepeMeHHoro Hanpn>KeHHH JiaôopaTopHbiô peryjiHpoBOHHbiH aBTo- 
TpaHccJiopMaTop rana JIATP, npHHUHnnajibHaH cxeMa BKJUoneHHH 
KOToporo npHBeueHa Ha pnc. 182. BbinycKaioTCH aBTOTpaHC(J)opMa- 
Topbi UByx THnoB: JIATP-1 Ha tok jio 9 a u JIATP-2 Ha tok jio 2 a 
h Hanpn>KeHHe nHTaHHH 127 h 220 6. 

npH Bbiôope annapaTypbi jjjm peryjmpoBaHHH nepeMeHHoro 
HanpHHteHHH IHeOÔXGAHiMO yHHTbIBaTb, HTO HeKOTOpbieTHnbl yCTpOHCTB 
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npn npoBepKe nyacHo nHTaTb Hanpn^eiHHeM, HMeiomniM €HHycoH- 
flajibHyio 4>opMy kphboh. Upu no^ane HecHHycoHAajibHoro HanpHace- 
HHH, HCKaJKeHHOrO BblCUIHMH rapMOHHKaMH, napaMeTpbl TaKHX 
yCTpOHCTB OTJIHHâlOTCH OT AeHCTBHTeJIbHblX, KOTOpwe OHH HMeiOT npH 
nHTaHHH HX B CXeMe OT H3MepHTeJIbHbIX TpaHCC^OpMaTOpOB HanpH- 
>KeHHfl. 

HacbiiueHHe CTajibHbix cepÆenHHKOB TaKHx ycrpoftcTB iiphbo^ht 
K HCKa>KeHHK) (J)OpMbI KpHBOH TOKa, npOXOAHIUerO B UeiIH. rtoSTOMy 
ÆJin nojiyqeHHH HanpHJKOHHH cHHycoH^ajibHofi (J)opMw b sthx cjiy- 
nanx HeoôxoAHMo HcnoJib30BaTb aBTOTpaHC(J)opMaTop. Ylojiema 
CHHycoHÆajibHoro HanpHJKeHHH, a cjieAOBaTejibHo, h Hcnojib30BaHHe 
aBTOTpaHC(})opMaTopa, b nacTHocra, HeoôxoAHMa npn chhthh xapaK- 
TepHCTHK HaMarHHHHBaHHH TpaHC(j)opMaTopoB TOKa, npn npoBepKe 
ÔJIOKOB nHTaHHH HanpHJKeHHH H T. n. 

B HeKOTopbix cjiynanx, Kor^a Hy^KHo oôecnenHTb njiaBHoe pery- 
JIHpOBaHHe HanpH>KeHHH HeÔOJIbUIOH BejIHHHHbl, M05KH0 HCn0JIb30- 
BaTb cxeMbi c AByMH noTeHUHOMeTpaMH hjih c noTeHUHOMeTpoM R\ 
H AOÔaBOHHblM .COnpOTHBJieHHeM R 2 (pnc. 183). 

§ 36. ÂnnapaTypa Ann perynMpoBaHMsi cmjim TOKa 

Æjih peryjinpoBaHHH -cHJibi Taxa inpHMeHHiOT cxeMbi c peo- 
craTaMH, a btotp a hccJ) op'MaTopa'M h h Harpy30HiHbiMH TpaHO(})opMaTO- 
paMH. 


b XTJ 

p-HZZh-o 

Lo Un,,#— 


<*) 



Phc. 184. CxeMbi peryjiHpoBaHHH TOKa 
c noMoiubio peocTaTOB: 
a — noji3yHKOBoro; 6 — ceKUHOHHoro c na- 
pajuiejibHhiM BKjno^eHHeM ceKitnft 


PeocTaT BKjnonaeTCH nocjie^oBaTejibHo c npoBepneMbiM pejie, KaK 
noKa3aHo Ha pnc. 184. 

Cnjia TOKa, npoxo^nmero b pejie / p , paBHa: 




U ITHT 

R + * p 


(59) 


rjie R — nepeMeHHoe conpoTHBJieHHe peoeraTa; 
z p —conpoTHBJieHHe pejie. 
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Hanôojiee nacro npn SKcnjiyaTauHH pejieftHOH 3amHTbi npHMe- 
hhiot npoBOJioHHbie peocTaTbi ab yx ranoB: noji3yHKOBbiô h 
C eKUHOHHblH. 

riOJI3yHKOBbIH peOCTaT H3rOTOBJI5HOT, KaK npaBHJIO, H3 npOBOJIOKH 
BbICOKOrO COIipOTHBJieHHH (HanpHMep, HHKeJIHHa), HaMOTaHHOH Ha 
KepaMHnecKHH hjih (J)ap(J)opoBbiH UHJiHHAp. BAOJib peocTaTa MOmeT 
nepeMemaTbCH noJi3yHOK, npHJKHMaioiuHHCH k BHTKaM npoBOJioKH. 

ÆOCTOHHCTBOM nOJI3yHKOBbIX peOCTaTOB HBJIHeTCH nJiaBHOCTb 
peryjiHpoBKH, a HeuocTaTKOM — Majian BeJiHHHHa AonycTHMbix tqkob 
(npaKTHHecKH ao 10—15 a). 

CeKUHOHHblH peocTaT c napajuiejibHbiM coeAHHeHHeM ceKUHH, 
noKa3aHHbiH Ha pnc. 184,6, no3Bo;iHeT peryjinpoBaTb CHJiy TOKa ao 
70—100 a . PeocTaT coctoht H3 cnnpaJibHbix npoBOJioHHbix hjih Tpyô- 
HaTblX MeTaJIJIHHeCKHX COnpOTHBJieHHH R . Bce COnpOTHBJieHHfl OAHHM 
kohuom coeAHHeHbi Apyr c ApyroM h c 3a>KHMOM A, a ApyrHM — 
nOAKJIJOHeHbl K pyÔHJIbHHKaM P. 

BKJIIOHaH nOOHepeAHO pyÔHJIbHHKH P, MO>KHO H3MeHHTb HHCJIO 
napaji^ejibHo BKJHoneHHbix ceKUHH h, cjieAOBaTejibHo, yMeHbmaTb 
oôiuee conpoTHBjieHHe peocTaTa: 

/? o6ul = -5- , (60) 

Tl 


rAe #o6m — oôiuee conpoTHBjieHHe peocTaTa; 

R — conpoTHBjieHHe oahoh ceKUHH; 
n —hhcjio ceKUHH, BKJHoneKHbix napajuiejibHo. 
npn Hcnojib30BaHHH TaKoro peocTaTa CHJia TOKa H3MeHHeTca 
CTyneHHMH. JXj ih nJiaBHO-CTyneHqaToro peryjiHpoBaHHH napajuiejibHo 
ceKUHOHHOMy peocTaTy noAKJiiOHaiOT, KaK noKa3aHo Ha pnc. 184, 
oôbiHHbiH noJi3yHKOBbiH peocTaT. 

ÆjIH Toro HTOÔbl JIIOÔOH peOCTaT 6bI.JI TepMHHeCKH yCTOHHHBblM 
h He cropeji npn paôoTe, aojdkho ôbiTb coôjiioAeHo cjieAyioiuee 
ycjiOBHe: 




Aon.p) 


(61) 


i\ne / MaKC — MaKCHMajibHo ÆonycTHMbiH tok b uena npoBepaeMoro 
pe.ne; 

/flon.p—MaKCHMajibHo flonycTHMbiH tok jyia peocTaTa. 
Be^nqHHa nojiHoro conporaB^eHHH peocTaTa R p onpeaejiHeTCH 
MHHHMa^bHblM TOKOM, KOTOpblÔ HeOÔXOflHMO nO^y^HTb B UeiIH Iipo- 
BepaeMoro pejie: 

/? P =4^ , (62) 


rue /mhh — MHHHMajibHan CHJia TOKa b uenn npoBepneMoro pejie. 

Æjih peryjiHpoBaHHH CHJibi TOKa MoryT npHMeHHTbca jiaôopaTop- 
Hbie aBTOTpaHC<J)opMaTopbi JIATP, BKJiioHaeMbie, KaK noKa3aHo Ha 
pnc. 185. ilocjieAOBaTejibHo c tokobmm pejie BKjnonaioT AOÔaBOHHoe 
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conporaiBJieHHe R Ây pa>B«oe 2 — 3 om, paccHHTaHHoe Ha inojiHbifl tok 
uenn. 

/Ijih peryjiHpoBaHHH chjiw TOKa MoryT npHMeHHTbcn TaKaœ Tan 
Ha3biBaeMbie BapHaTopbi-aBTOTpaHC(})opMaTopbi OAHO(j)a3Hbie h Tpex- 
(})a3Hbie thiiob PHO h PHT cooTBeTCTBeHHo. 

npH TOKax ôojibine 70—100 a ajih peryjiHpoBaHHH nepeMeHHoro 
TOKa yAOÔHO HCI 10 JIb 30 BaTb exeMbI C Harpy30HHbIMH TpaHC(})OpMaTO- 
paMH (pHc. 186), TaK KaK peocTaTbi Ha TaKHe ôojibiuHe tokh nojiy- 
HaiOTCH CJIHIUKOM rp0M03£KHMH. 

IlepBHHHaH oÔMOTKa Harpy30HHoro TpaHC({)opMaTopa HT, koto- 
pan noAKJiioqeHa k HCTOHHHKy nHTaHHH, HMeeT ôojibmoe hhcjio bht- 




Phc. 185. CxeMa peryjiH¬ 
poBaHHH TOKa c noMombio 
aBTO rpaHC^opMaTopa 


Phc. 186. CxeMa peryjiHpoBaHHH ïOKa c 
noMombio Harpy30HHoro TpaHCijjopMa- 
Topa 


kob, a BTopHHHan, noAKJiiOHeHHaH k pejie, — Majioe. Tok, npoxo^a- 
mHH BO BTOpHHHOH OÔMOTKe TpaHC(f)OpMaTOpa H B peJie, BO CTOJIbKO 
pa3 ôoJibiue nepBHHHoro TOKa, bo ckojibko hhcjio bhtkob nepBHHHofi 
OÔMOTKH ÔOJIbine BTOpHHHOH. 


J 2 == I\ — • (63) 

w 2 

TaKHM oôpa30M, c noMombio Harpy30HHoro TpaHC(})opMaTopa 
motkho peryjiHpoBaTb CHJiy TOKa b pejie b ôojibiuHx npeAejiax, H3Me- 
HHH CpaBHHTeJIbHO HeÔOJIblUHe TOKH B nepBHHHOH OÔMOTKe. CnJiy 
TOKa, npoxo^nmero b pejie, H3MepniOT aMnepMeTpoM A , BKjnoneH- 
HbiM nepe3 TpaHC(})opMaTop TOKa TT bo BTopHHHyio uenb. BKJHonaTb 
aMnepMeTp co ctopohw nepBHHHoft oômotkh Harpy30HHoro TpâHC- 
(})opMaTopa Hejib3H, TaK KaK nocjieAHHH HMeeT ôoJibiuyio norpern- 
HocTb b K03(f)(f)HUHeHTe TpaHC(})opMauHH. B npaKTHKe 3KcnjiyaTauHH 
HcnoJib3yiOT Harpy30HHbie TpaHC(})opMaTopbi, no3BOJiHiomHe peryjin- 
pOBaTb CHJiy TOKa jx o 1000—2000 a b 3aBHCHMocra ot conporaBJie- 
fiHH Harpy3KH. 

npH Bbiôope annapaTypbi ajih peryjiHpoBaHHH chjim TOKa Heoô- 
XO^HtMO yHHTbIBaTb HeKOTOpbie 000*6 0HHOCTH npOBepHeiMblX yiCTpOH'CTB, 
pacoMOTpeHHbie HH>Ke. 

1. FIpH npoBepKe MHorne THnbi ycTpoftcTB HeoôxoAHMo nHTaTb 
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TOKOM, HMetOLUHM npaBHAbHyiO CHHyCOHAaJIbHyiO (})OpMy. ripH npo- 
BepKe t3khx ycTpoftcTB h ecHHycoH.ua JibHbiM tokom napaMeTpbi 
CpaÔaTbIBaHHH pe^e OTAHHaiOTCa OT AeftCTBHTeabHblX, KOTOpbie OHH 
ôyayT HMeTb npn nHTaHHH ero b cxeMe 3am,HTbi ot H 3 MepHTeabHbix 
TpaHC(})OpMaTOpOB TOKa. 

OopMa KpHBOH TOKa MOJKCT ÔbITb HCKa*eHa KaK BCJieACTBHe 
HCKajKeHHH nHTaiomero HanpaweHHa, TaK h BcaeACTBHe HacbimeHHa 
cTajibHbix cepAewHHKOB npoBepaeMoro ycrpoftcTBa. Æaa Toro htoôh 
yMeHbiiiHTb BJiHHHHe HCKaxceHHH nmraiomero Hanpa*eHHH, cxeMy 
npoBepKH caeAyeT, KaK npaBHJio, nHTaTb ot M«KAy4>a3Horo Hanpa- 
jKeHHa, HMeiomero ayamyio, no cpaBHeHHio c <J>a3HbiM HanpaaceHHeM, 
4>opMy KpHBOH. Æaa HCKjnoaeHHa HCKaaceHHH, Bbi3BaHHbix Hacbiine- 
HHeM CTaabHblX CepACHHHKOB, CyMMapHOe aKTHBHOe COnpOTHBJieHHe 
uenn npoBepaeMoro ..ycTpoôcTBa Rn aoa>kho 6biTb 3HaaHTeabH0 
ôoabuie ee cyMMapHoro peaKTHBHoro conpoTHBJieHHa xs : 

R* 

— >5+10. (64) 

*2 

Æjih oôecneneHHH ycjio©HH (64) <b cxeMe, \npHBe&eHHOH ma 
pHC. 186, TiocJie^oBaiejibHo c pejie iBKJHoneHo ioôaBOHnoe coinpoTHB- 
JieHHe R a . Upn stom R a onpeaiejiHeTCH KaK cyMMa canpOTHBJieHH0 
Harpy3OTHOro TpanapopMâTopa, npoBepneMoro pejie h AOÔaBOHiHOiro 
conpoTHBJieHHH, a x a KaK cyMMa peaKTHBHbix conpoTHBJieHHH Ha-» 
rpy30HHoro TpaHC(})opMaTopa h npoBepneMoro pejie. 

CHHycoHAaJibHan (})opMa kphboh TOKa HeoôxoAHMa npH npoBepKe 
Bcex pejie c HacbimaiomHMHCH TpaHC(J)opMaTopaMH, TOKOBbix ôjiokob 
nHTaHHH, npn npoBepKe TOKa cpaôaTbiBaHHH otcchkh h BpeMeHHbix 
xapaKTepHCTHK HH^yKUHOHHoro ajieMeHTa pejie PT-80 (HT-80) 
h t. n. 

2. npn cpaôaTbiBaHHH ajieKTpOMarHHTHbix TOKOBbix pejie, a 
TâKHCe SJieKTpOMarHHTOB BKJIIOHeHHH H OTKJIIOHeHHH nepeMeHHOrO 
TOKa H3MeHHeTCH B03AyiUHbIH 3a30p, a CJie^OBaTeJIbHO, H COnpOTHB- 
jieHHe pejie. Æjih toto htoôh bo BpeMH npoBepKH sthx pejie h 3JieK- 
TpOMâTHHTOB BpaiIjaiOmHH MOMeHT OCTaBaJICH HeH3MeHHbIM, Heoô- 
XOAHMO, HTOÔbl TOK B UenH peJie He MeHHJICH 3HaHHTeJIbHO npH 
H3MeHeHHH ee conpoTHBJieHHH. 3 to mo>kho oôecnenHTb, BKjiioqaH 
nocjieAOBaTejibHO c npoBepneMbiM pejie AocTaTOHHO ôojibiuoe conpo- 
THBJieHHe, TaK HTOÔbl yAOBJieTBOpHJIOCb COOTHOUieHHe 

■ * uenH ■ > 5 -MO. (65) 

riosTOMy Aaa npoBepKH aaeKTpoMarHHTOB BKaioaeHHa h otkjiio- 
aeHHa, a TaK*e pejie npaMoro a6hctbhh PTB h PTM, caeAyeT 
npHMeHaTb cxeMy no pnc. 184 npn U mn = 2'2Q e. 

Æjih npoBepKH peae, HMeiomHx Maaue tokh cpaÔaTMBaHHa 
(nopaaKa HecKoabKHx Ma), mojkho Hcnoab30BaTb cxeMy pnc. 183 
npn R 2 > 10 z p . 
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§ 37 . AnnapaTypa fl/ia perynHpoBaHHsi yrna cflBMra 
no cpa3e MOKfly HanpnnceHHeM h tokom 


Hanôojiee npocTO yroji <GABHra no 4>aae raKa h Hanpaxce- 

HHH HJIH yrOJI MeTKJiy HX IBeKXOpaMH MO>KHO H3MeHHTb 'C nOMOmblO 
nepeKjnoqaTejibHoro (})a3operyjiHXopa, inepeKjnonaiomero (})a3bi ma- 
npn>KeHHH innxaHHH xpexc})a3HOH cMcreMbi. FIomaBan Ha o^Hy «3 ue- 
nen ojiho MeH<Ay4)a3Hoe Hanpn>KeHHe, a Ha BTopyio Æpyroe, b 3aBH- 
CHMOCXH OT HX COHeTa'HHH MOHCHO mOJiyHHXb HieCXb pa3HbIX 3)HaneHHH 

yrjiOB cA'BHxa no (})a'3e ot 0 jxo 360° nepe3 60°. Teu >xe onocotôoM, 
Hcnojib3yn AonoJiHHTejibHo (})a3Hbie* Hanpn>K6HHH, mo>kho H3MeHHXb 
yrjibi cTyneHHMH nepe3 KaatAbie 30°. 



Phc. 187. FIjiaBHoe peryjiHpoBaHHe yrjia Mencay tokom h Ha- 
npH>KeHHeM c noMoiutio noieHUHOMeTpa: 
a — cxeMa npoBepKH pejie HanpaBJieHHH moui,hocth; 6 — æh- 
arpaMMa, noacHînomafl npnHUHn paÔOTbi (J)a 30 peryjiflT 0 pa 


Æjih Toro WTOÔbi He oniHÔHTbCH npH nepeKJiioweHHH (J>a3 Hanpa- 
>KeHHH h Bbino/iHHTb hx ôbiCTpo, nejiecooôpa3HO HcnoJib30BaTb cne- 
unajibHbift nepeitaioHaTejib. 

Æjih n^aBHoro peryAHpoBaHHa yrjia CABnra no <})a3e nepeKAiowa- 
TejibHbin <})a3operyjiHTop AonoAHaeTca noTeHUHOMeTpoM, c noMombio 
KOToporo moæho H3MeHHTb yroA b npeAeJiax 0 — 60°, hto npoH 3 B©- 
Ahtch c^eayiomHM oôpa30M (pnc. 187). K tokoboh oÔMOTKe pejie 
noABOAHTCH tok I B c, coBnaAaiomHH no ({mae c MejKAy4>a3HbiM Ha- 
npajKeHneM U B c- K oAHOMy 3a>KHMy oômotkh Hanpa>KeHHH pejie 
noAiünonaeTCH <})a3a C, a k ApyroMy — abhwok noTeHnnoMeTpa, 
BKjnoneHHoro Me>KAy $a3aM« A n B. Ecjih nocTaBHTb abhwok 
noTeHUHOMeTpa b KpaftHee BepxHee noAOHceHHe, Ha pejie ôyneT no- 
-HaHo HanpHHceHne Ü B c, a yroji CABnra no (J)a3e Toxa n HanpHKeHna 
6yAeT paBeH Hyjno. npn nepeMemeHnn ABH>xxa noTeHnnoMeTpa 
b Kpafiiiee HHJXHee noAoxceHHe Ha oÔMOTxe HanpHweHHn peAe no- 
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hbhtch HanpaateHHe U A c> KOTOpoe onepeacaeT no (})a3e tok b toko- 
boh oÔMOTKe Ha yroji 60° (pnc. 187, 6 ). OneBHAHo, hto npoMencyTon- 

HblM nOJIOHCeHHHM ABH>KKâ nOTeHIJHOMGTpâ ÔyÆyT COOTBeTCTBOBaTb 

npoMencyTonHbie 3HaneHHH yrjia CABnra no $a3e ot Hyjin ao 60°. 
FlepeKjnoHan (})a3bi HanpHHceHHH h nepeMemain aibhhcok inoTOHUHo- 
MeTpa, imohcho nJiaBiHo H3MeHHTb yroJi CABnra no (})ai3e ot Hyjin ao 
360°. Bmocto nOTeHUHOMeTpâ b cxeMeipnc. 187 mohciho incnojib30iBaTb 
aiBTOTp a H'C(j)Op m aTOp. 

HeAOCTaTKOM paccMOTpeHHoro cnocoôa nnaBHoro peryjiHpoBaHnn 
yrna HBJineTCH to, hto BennnnHa HanpHaœHHH, CHHMaeMoro c noTeH- 
unoMeTpa, H3MeHHeTCH npn nepeMemeHHH ABH>KKa. B KpaÔHnx 
nono>KeHHHx ABHHCKa HânpH>KeHHe Ha BbixoAe paBHo Me>KAy(j)a3HOMy 



Phc. 188. CxeMa peryjmpOBaHHH yrjia CABnra 
$a3 TOKa H HanpHJKeHHH C nOMOIUblO HHAyKUHOH- 
Horo ({)a30peryji5iTopa 


HanpHHceHHio, a b cpeAHeM noJio>KeHHH b 1,15 pa3a MeHbrne. 3tot 
HeAOCTaTOK ycTpaHeH b cneunaJibHOH KOHCTpyKunn (f)a3operyjiH- 
Topa, pa3paôoTaHHoro b UeHTpaJibHon JiaôopaTopnn MocsHepro h 
cocTonmero H3 AByx aBiorpancc^opMaTopoB Tnna JIATP-2 [JI. 2]. 

Æjih peryjinpoBaHHH yrna HcnoJib3yeTcn TaK>Ke HHAyKUHOHHbin 
(j)a3operyjiHTop (pnc. 188), npeACTaBJiniomHH coôoft acHHxpoHHbin 
SJieKTpOABHraTeJIb C 3âTOpMO>KeHHbIM (})a3HbIM pOTOpOM. TaKOH 
ajieKTpoABHraTejib paôoiaeT KaK TpaHcc})opMaTop, y KOToporo 06 - 
MOTKa CTaTopa HBJineTCH nepBHHHon, a oÔMOTKa poTOpa — BTopnn* 
hoh. OcoôeHHOCTb SToro TpaHC(})opMaTopa coctoht b tom, hto npn 
H3MeHeHHH yrna noBopoTa poTopa oTHOcnTejibHo oômotkh CTaTopa 
ot HyjiH ao 360°, b tbkhx TKe npeAejiax H 3 MeHneTCH yroJi CABHra no 
(})a3e nepBHHHoro h BTopnnHoro Hanpn>KeHHH. 

§ 38. IToa6op 3JieKTpoM3MepMïejibHbix nprôopoB 

Æjih npâBHJibHon HâCTponKH npoBepneMoro pene Heoôxo- 
Ahmo noAoôpaTb 3 JieKTpoH 3 MepHTejibHbie npnôopbi TaK, htoôm no- 
rpeuiHOCTH, AonycKaeMbie npn H 3 MepeHHH, He npeBbimajin BennnnH, 
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yqHTbiBaeMbix npn Bbiôope ycTaBOK pejie. npH stom HeoôxoAHMO 
yqHTbiBaTb mu npnôopa, npeAejibi H3MepeHHH, conpoTHBJieHHe oômo- 
tok h KJiacc tohhocth npnëopa. 

JXjiu yMeHbineHHH norpeuiHOCTH H3MepeHHH peKOMeHAyeTca 
npmvieHHTb npHÔopbi, peanipyiomne Ha Te ace 3HaneHHH nepeMeHHoro 
TOKa h HanpH>KeHHH, hto h npoBepaeMoe pejie. 3to ocoôeHHO Ba>KHO 
npH H3MepeHHH TOKOB H HanpHJKeHHH, HMeiOmHX HeCHHyCOHAaJIbHyiO 
(})opMy KpHBoôr TaK, npn npOBepKe sjieKTpoMarHHTHbix ycTpoôcTB 
TOKa (HanpHMep, KaTymeK OTKjnoneHHH h BKjnoneHHH) 3aMep Hanpa- 
HceHHH Ha hhx cjieAyeT npoH3BOAHTb npHÔopaMH, pearnpyiomHMH 
Ha AeôcTByiomHe 3HaneHHa HanpaaœHHa, — ajieKTpoMarHHTHbiMH, 
BJieKTpOAHHaMHHeCKHMH. To )Ke CaiMOe OTHQCHTCH K 3JieKTpOTViairHHT- 
HbiM ycTpoftcTBaM HanpaaœHHa npH 3aMepe b hx uenax TOKa, HMeio- 
mero -HecHHycoHAaJibiHyio (JiopMy. 

n P H 3aMepe BbinpaMJieHHoro HanpaateHHa Ha BbixoAe ôjiokob 
nnTaHHH b pejie PFI-341 h b Apyrnx cjiynaax cjieAyeT noJib30BaTbca 
MarHHToaJieKTpHqecKHMH npHÔopaMH, pearnpyiomHMH Ha cpeAHHe 
3HaqeHHH H3MepHeMbIX BeJIHHHH. 

npH Bbiôope npeAeJiOB H3MepeHHa MHoronpeAeJibHoro npnôopa 
Bcer^a cJieAyeT paôoTaTb Ha HH3meM bo3mo>khom npeAeJie, Ha 
yqacTKe uiKajibi ot cepeAHHbi ao MaKCHMajibHoro 3HaneHHa. Ilpn 
3 tom oôecneqHBaeTCH paôoTa npHÔopa c HaHMeHbuiHMH aôcojiiOTHbi- 
MH norpeiUHOCTHMH. 

BoJibmyio pojib npH H3MepeHHax HrpaeT BejiHHHHâ conporaBJie- 
hhh npnôopa, KOTopaa b HeKOTopbix cjiynaax MoaceT cymecTBeHHO 
H3MeHHTb conpoTHBJieHHe npoBepaeMoft uenn, bhoch TeM caMbiM 
norpeuiHOCTb b H3*MepeHHe. K tbkhm cjiynaaiM othocht-ch, ib uacTiHO- 
cth, 3aMep tokob HeêajiaHca b HyjieBOM npoBOAe TpaHC(})opMaTopoB 
TOKa h b pejie AH(})(})epeHUHajibHOH 3amHTbi, 3aMep tokob h Hanpa- 
>KeHHH Ha BbIXOAe (})HJIbTpOB H HaCblIIjaiOmHXCa TpaHC(})OpMaTOpOB 
pejie, 3aMep BbixoAHoro HanpaaceHHa Ha KOHAeHcaTopax 3apaAnoro 
ycTpo&CTBa. ConpoTHBJieHHe BOJibTMeTpa npH 3thx 3aMepax aojukho 
ôbiTb He MeHee 1000—2000 om/ô, a conpoTHBJieHHe MHJumaMnepMeT- 
pa He ôojiee 0,2 — 1 om. CjieAyeT oTMeraTb, hto b Tex cjiynaax, kotas 
OTcyTCTByeT MHJiJinaMnepMeTp c MaJibiM conporaBJieHHeM, hjm 
H3MepeHHH MO)KHO BOCnOJIb30BaTbCH BbICOKOOMHblM BOJIbTMeTpOM, 
H3iMepHH c ero noMombio naAOHHe Hanpa>KeHHa na H3BecTObix 
conpoTHBJieHHax. Tok b ueii'H MoaœT tôbiTb oinpemeJieH aaTeM AeJie- 
HH6M H3MepeHH0ir0 HampH>KeHHH Ha H3BeCTIHyiO BeJIHHHHy COinpOTHIB- 
JieH.HH. 

Æjia toto HToôbi norpeuiHOCTH H3MepeHHH He npeBbimaJiH Aonyc- 
thmoh BejiHHHHbi, npnôopbi RJiu HacTpo&KH ochobhmx pejie nepeMeH- 
Horo TOKa AOJi>RHbi HMeTb KJiacc tohhocth 0,5 — 1,5. JXjiu npoBepKH 
BcnoMoraTejibHbix h CHniaJibHbix pejie nocToaHHoro TOKa, a TaK>Ke 
3JieKTp0MarHHT0B OTKJIIOqeHHH H BKJUOHeHHH AOnyCTHMO HCnOJIb- 
30BaTb MeHee TOHHbie npnôopbi (KJiacca tohhocth 2,5). 
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KOHTpOAbHbie ÔOfipOCbl 


1. KaK BbiÔHpaeTca noTeHUHOMeip ajih peryjmpoBKH HanpHJKeHHH b cxeMe? 

2. B k3khx npeaejiax peryjiHpOBaHHe tokob ocymecTBjiaeTCH c noMombio pe- 

OCTaTOB? 

3. Kax ocymecTBJineTCH peryjiHpOBaHHe TOxa c noMombio Harpy 30 WHoro TpaHC- 
(J>opMaTopa? 

4. KaK peryjiHpyeTCH yroji caBHra Meacay tokom h HanpaHceHHeM? 



mABA vin 


flPOBEPKA M HACTPOffKA 3J1EKTPHHECKMX 
XAPAKTEPMCTMK PEJ1E 

§ 39. 3fiGKTpoMarHMTHbie pene toks m Hanpa>KeHNfi 

P e a e cepHH 3-500. Ochobhwmh napaMeTpaMH pejie 
TOKa (HanpnsceHHH) MPHOBemioro AeftcrBiiH hbahiotch tok (Hanpawe- 
HHe) CpaÔaTHBaHHH H K03(|)(})HHHeHT B03BpaT3. 3 tH napaMeTpbl flOJI- 
>KHbi cooTBeTCTBOBaTb KaTa^oKHbiM flaHHbiM peAe: TOK (HanpsWeHHC) 
cpaôaTMBaHHH AOAweH coBnaAaTb c ycraBKoH no uiKajie, pa3Ôpoc 
napaMeTpOB cpaôaTHBaHHa He AOAaceH npeBbimaTb 5% 3aaaHHOro 
3HaneHHH, K03(|)(})HUHeHT B03BpaTa AOA*eH 6bm> paB^H 0,85 — 0,87 
Aah MaKCHMaJibHwx h 1,2-5-1,25 aah MHHHMajibHbix peae. CoBnaae- 
Hne yKa33HHMx napaMeipoB c KaTaAOJKHbiMH AaHHbiMii xapaKTepn- 
3yeT HcnpaBHOCTb h npaBHAbHOCTb peryjinpOBKH MexaHHaecKofi 
nacra pejie. 

npoBepKa napàMeTpoB cpaôaTbiBaHHa npoH3BOAHTCa npn njiaB- 
hom H 3 MeHeHHH TOKa (HanpaweHHa), noAaBaeworo Ha peae. Y hc- 
npaBHoro peae HKopb, HanaB ABHaœHHe, aoajkch aoxoAHTb ao KOHen- 
hoto noJio)KeHHa npH HeH3MeHHO& BeaHAHHe TOKa b peae. 

ÆAH BbIHBAeHHH pa3ÔpOCa napaMeTpOB CpaÔaTbIBaHHH H B03Bpa- 
Ta H3MepeHHe sthx napaMeTpOB Ha npoBepneMOÔ ycTaB«e aoamho 
noBTOpHTbCH He MeHee 3 pa3. 

SaeKTpHnecKaa npoBepKa peae nocae peBH3HH BbinoaHaeTca 
b cAeAyiomeM nopaAKe: 

1. flpoBepHioT, npeBbimaet ah tok (HanpaaîeHHe) cpaôaTbiBa- 
hhh Ha nocAeAHeîi yeraBKe no niKaAe b ABa pa3a tok (HanpaweHHe) 
cpaiôaTbiBaHHH Ha nepBofi ycrraBKe no uiKaAe. 

HeoôxoAHMbin pa3Max AOCTHraeTca cooTBeTCTByiome& 3aTa*Koâ 
npyKHHbi — npnMepHO 30° Ha nepBoft ycTamne « npHiMepHO 120° 
Ha nocAeAHeîi ycTaBKe. Ecah KparaocTb uiKaAbi noayaaeTca ôoAbrne 
AByx, 3H3HHT npy>KHHa ocaaôaeHa; ecAH KparaocTb MeHbuie AByx — 
npy>KHHa npe3MepHO 3araHyTa. 

2. ripoBepaiOT coBnaAeHHe TOKa (HanpaweHHa) cpaôaTHBaHHa 
c ycTaBKofi npn noAoaceHHH abhjkk3 Ha nocaeAHefi, a 3aTeM Ha 
nepBofl ycTaBKe no uiKaae. 

TpeÔyeMbift tok (HanpaaceHHe) cpaôaTHBaHHa Ha nocaeAHeft yc- 
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TaBKe peryjiHpyeTCH HanajibHbiM nojioTKeimeu HKopn, t. e. jieBbiM 
ynopHbiM bhhtom. Ecjih tok (HanpH>KeHHe) cpaôaTbiBâHHH ôojibine 
ycTaBKH, bhht cjie^yeT noA^Tb Bnepe#, t. e. BBecTH HKopb no a no- 
jnoca. 

TpeôyeMbiô tok (HanpaaœHHe) cpaôaTbiBaHHH Ha nepBOH ycTaB- 
Ke peryjiHpyeTCH 3aTH>KKOH npy^HHbi. Ecjih tok (HanpHHteHHe) 
cpaéaTbiBaHHH MaKCHMajibHoro pejie MeHbine ycTaBKH, npy>KHHy 
cjie^yeT HecKOJibKo 3âTHHyTb. 

FIpH H3MeHeHHH nOJIO>KeHHH HKOpn MeHHeTCH H nOJIO>KeHHe KOH- 
TaKTHoro MocraKa. Htoôm coxpaHHTb TpeôyeMbiô 3a30p Memjxy no- 
ÆBHHŒblM H HenOABH>KHbIM KOHTBKTâMH, HVJKHO npH H3MeHeHHH no- 
JIOHCeHHH HUKOpH H3MeHHTb nOJIO)KeHHe MOCTHIKa. 

y MâKCHMâJibHbix pejie c pa3MbiKaiomHM KOHTâKTOM HanajibHoe 
nojioateHHe HKopn onpeAejineTCH npyauiHaMH HenoABHaoibix KOHTaK- 
tob, h ero cjie^yeT peryjiHpoBaTb npornôoM sthx npy>KHH. 

3. npoBepnioT, cooTBeTCTByeT jih Koa(J)(})HUHeHT B03BpâTa yxa- 
3aHHbiM Bbirne BejiHHHHaM. Koa4)(})HUHeHT B03BpâTâ onpeAeJineTCH 
MexaHHHeCKHM COCTOHHHeM pejie, BeJIHHHHOH B03AyinH0r0 3a30pa 
MeTKJiy HKOipeM H nOJIIOCaMH, HaHaJIbHblM H KOHèHHbïM MOJIOJKeHHHM'H 
HKOpH, ynpyrocTbio KOHTaKTHbix npyncHH, yrjiOM BCTpenn noABH>K- 
Horo H HenOABH>KHOrO KOHTaKTOB. üpaKTHHeCKH KOS(j)(})HUHeHT B03- 
BpaTa pejie peryjiHpyeTCH cjieAyiomHMH cnocoôaMH: 

a) H3MeileHHeM B03£yinHoro 3a3opa MeiKjxy jienecTKaMH HKopn 
h nojnocaMH MarHHTonpoBOAa. Æjih noBbiineHHH K03(})(})HUHeHTa B03- 
BpaTa B03AyiBHbie 3a30pbl yBCJIHHHBâlOTCH, AJIH CHH>KeHHH — yMeHb- 
inaioTCH. 

ÆjIH TOTO HTOÔbl HOBblCHTb yKa3aHHbIM CnOCOÔOM K03<J)(})HIXHeHT 
B03BpaTâ, Hy>KHo BbmyTb CTOHKy c noABHH<HOH chctcmoh H3-no,n no- 
jiiocob h cjierKa noAorayTb nJiocKoryôuaMH JienecTKH HKopn BHyTpb. 
BbinojiHHTb 3 to HyncHo aKKypâTHO, HTOÔbi He noniyTb caM HKopb. 
FloCJie yCTâHOBKH nOABHHOIOH CHCTeMbI Ha MeCTO CJie^yeT BHOBb npo- 
BepHTb h noAperyjiHpoBaTb tok cpaôâTbiBâHHH, TaK KaK npn yBejw- 
neHHH B03AyinHoro 3a30pa tok cpaôâTbiBâHHH pejie B03pacTeT; 

6) HanajibHbiM noJio>KeHHeM HKopn b tom cjiynae, ecjiH pejie pe¬ 
ryjiHpyeTCH Ha 3a£aHHyio ycTaBKy. 

Ecjih K 03 (})(})HUHeHT B03BpâTa HH>Ke aonycTHMoro, to Hy>KHO npH- 
ÔJIH3HTb HKOpb K nOJIIOCàM. yMeHbUieHHe B03AyiUH0r0 3a30pa Me>KAy 
nojnocaMH H HaXOAHmHMCH B HanaJIbHOM nOJIOHCeHHH HKOpeM npH- 
BOAHT K yMeHbineHHK) TOKa (HanpHHCeHHH) CpaÔâTbIBaHHH. FIpH 
3T0M TOK (HanpHHteHHe) B03BpaTa He H3MeHHeTC^I, TaK KaK 3aBHCHT 
OT KOHeHHOrO nOJIO>K0HHH BTHtHyTOTO inotu nOJIIOCbl HKopn. CjieAOBa- 
TeJIbHO, K03(})(})HUHeHT B03BpâTa H3MeHHeTCH nOJIHOCTbK) 3a CHCT H3- 
MeHeHHH TOKa cpaôâTbiBâHHH. Æjih noJiyneHHH npH stom 3aAaHHoro 
TOKa cpaôâTbiBâHHH yKa3aTejib nepe^BHraeTCH BJieBO no uiKaJie; 

b) b He3HanHTejibHbix npe^eJiax K03(})(})HUHeHT B03BpaTa MO>KeT 
ôbiTb OTperyjiHpoBaH noArnôaHHeM npy>KHH HenoABHaoibix kohtbk- 
TOB. 
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4. npoH3BoÆflT HacTpo&Ky pejie Ha 3aAaHHyio ycTaBKy. PaSonne 
ycTaBKH y pejie TOKa peKOMeH^yeTCH ycTaHâBJiHBaTb He HH>Ke, neM 
Ha oahoh TpeTH uiKajibi, a y MHHHMajibHbix pejie HanpHaœHHH — He 
HHH^e nojiOBHHbi uiKajibi. 3to TpeôoBaHHe Bbi3BaHo TeM, hto Ha nep- 
boh ycTaBKe HaHÔoJibiuHe KparaocTH Bpamaiomero MOMeHTâ, no3To- 
My pejie HanôoJiee noABepaceHO BHÔpauHH. KpoMe Toro, Ha nepBoft 
ycTaBKe cpaBHHTejibHo MaJi momcht npoTHBOÆeftcTByiomeH npyaui- 
Hbi, ncmoMy HaAencHocTb paôoTbi pejie b ôojibiueâ CTeneHH 3aBHCHT 
ot ero MexaHHHecKoro coctohhhh. Æjih BbinojmeHHH yKa3aHHbix pe- 
KOMeH^auHM cjieAyeT BbiôpaTb ueJiecoo6pa3Hoe coeAHHeHHe oômotok 
pejie — nocjieAOBaTejibHoe hjih napajuiejibHoe. 3aTeM yxa3aTejib yc- 
TaHaBjiHBaiOT Ha TOHKy uiKajibi, cooTBeTCTByiomyio 3'aAaHHofi BejiH- 
HHHe cpaôâTbiBâHHH, h npOBepniOT tok (HanpHHceHHe) cpaôaTbiBa- 
hhh h B03BpaTa. Ecjih K03(})(J)HUHeHT B03BpâTa Haxo^HTCH b Aonyc- 
thmhx npe^ejiax, a tok (HanpnaœHHe) cpaôaraBaHHH HeMHoro He 
coBnaAaeT c yciaBKOH no niKajie, to cootb encTB h e Me^Kiny aa^aiH- 
HbiMH napaMeipaMH cpaôaTHBaHHH h ycTaBKon AOcraraeTcn He3Ha- 
HHTejibHbiM CMemeHneM yKa3aTejin b Hyaoiyio CTOpOHy. CoBna/ieHHH 
3aAaHHbix napaMeTpoB c ycTâBKoô mohœo aoShthch H3MeHeHHeM 
3aTH>KKir cnHpajibHoft npyncHHbi. 

5. FIpoBepniOT paôoTy KOHTâKTOB. Flpn npoBepxe KOHTaKTH peJie 
Aojdkhm 3aMbiKaTb h pa3MbiKaTb uenb toh Harpy3KH, Ha KOTopyio 
ohh ôyayr paôoTaTb b cxeMe 3amHTbi. Mtoôh H3Ôe>KaTb npesMepHO- 
ro noAropaHHH KOHTâKTOB, npeABapHTejibHoe ycipaHeHne BHÔpauHH 
npOH3BOAHTCH npH CHHTOM C KOHTâKTOB OnepâTHBHOM TOKe — Ha 

cjiyx. 

FIpOBepHIOT OAHOKpaTHOCTb 3âMbIKâHHH H pa3MbIKaHHH KOHTaK- 
tob, a TaK>Ke oTcyTCTBne BHÔpauHH h HCKpeHHH npn no^ane b pejie 
TOKa ot 1,05 TOKa cpaôaTbiBâHHH ro HanôoJibinero bo3mohchoto 3Ha- 
neHHH TOKa Koporeoro 3âMbiKaHHH, a Ha pejie HanpHHceHHH — ot 
1,05 Hânpn>KeHHH cpaôâTbiBâHHH ro HanôoJibinero paôonero Hanpn- 
JKeHHH. 

OAHOKpaTHOCTb paôoTbi KOHTâKTOB npOBepneTcn npn uoRsme to- 
Ka HJIH HanpHHCeHHH TOJIHKOM. OTCyTCTBHe BHÔpaUHH npOBepneTCH 
KaK npH njiaBHOM no/rbeivie TOKa, TaK h npn no^ane TOKa tojihkom. 
npn 3 tom onpe^ejineTCH AHana30H tokob (Hanpn>KeHHH), îipH ko- 
Topbix HaôJiiOAaeTCH Hanôojiee cHJibHan BHÔpauHH h npH hhx npoH3- 
boahtch npeABapHTejibHan peryjiHpoBKa pejie. O^Hano ycTpaHeHHe 
BHÔpauHH npn onpeAejieHHoft KparaocTH tokob b pejie no oraorne- 
HHK) K TOKy CpaÔâTbIBaHHH MO)KeT BbI3BaTb HOHBJieHHe BHÔpâUHH 
npn Apyrnx TOKâx. Ilo3TOMy npoBepKa AOJDKHa noBTopHTbcn bo 
B ceM AHana30He tokob hjih HanpHaœHHH. 

npH MaJIblX KpâTHOCTHX TOKa HJIH HânpHJKeHHH (OT 1,05 RO 
2—3) BHÔpauHio h HCKpeHHe KOHTâKTOB MO>KHo ycTpâHHTb cjieAyio- 
iuhmh cnocoôaMH: 

yMeHbineHHeM HœCTKOCTH KOHTâKTHblX npy>KHH — BaJIbUOBKOH 
npy>KHH hjih hx 3aMeHoô Ha ôojiee Munoie; 
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yMeHbiueHHeM b AonycraMbix npe^ejiax yrjia BCTpenn koht3ktob; 

H3MeHeHHeM H3rHÔa npyxŒH HenoABHKHbix koht3Ktob aah hc- 
KAIOHeHHH OTÔpOCa KOHT3KTHOrO MOCTHKa B MOMeHT CpaôaTbiBaHHH; 

OTrHÔaHneM ynopoB KOHTaKTHoro MOCTHKa aah yBejiH'ieHHH yr- 
Aa noBopoTa ero BOKpyr CBoeîi och. 

npH ÔOAbUIHX KpaTHOCTHX TOKa HAH HanpHKeHHH BHÔpaiXHH M0‘ 
*eT êbiTb ycTpaHeHa CAeAyiomHMH cnocoôaMH: 

H3MeHeHHeM b HeôojibniHx npeAeJiax KOHewHoro noAoxceHHH hko- 
pa — ero caeayeT bbccth rAyôwe noA noAioca; 

yBeAHaeHHeM kcctkocth KOHTaKTHbix npyxŒH — yBeAHneHHeM 
yraa HaKAOHa npywHH (noArHôaHHeM bhh 3), coBMecTHoro xoAa no- 
Abhhchhx h HenoABH>KHbix KOHTaKTOB, ahôo 3aMeHoô npy*HH Ha 60- 
jiee HtecTKHe; 

H3MeHeHHeM nOJIOHteHHH HKOpH OTHOCHTeAbHO nOAlOCOB B BepTH- 
KaAbHoô nAocKocra — npH CAenca ocAaÔAeHHbix ra&Kax nepeMema- 
eTCH aAHJMHHHeBaH CT0HK3 C nOABHJKHOH CHCTeMOH; 

AOnOJIHHTeJIbHblM OTpaHHHeHHeM KOHeHHOrO HOAOHCeHHH HKOpH 
c noMombio HH*Hero AeBoro ynopHoro bhht3, KOTopbiü aoajkch ôbiTb 
ycTaHOBAeH Tax me, Kax h BepxHHft npaBbiâ. BnôpHpyiomHH HKopb 
yAapaeTca npH stom OAHOBpeMeHHO o ABa ynopa, h BHÔpau,HH mo- 
*eT yMeHbUIHTbCH. 

OcoÔoe BHHMaHHe CAeAyeT oôpamaTb Ha HeAonycTHMocTb bhô- 
paiIHH K0HT3KTH0r0 MOCTHKa peAe MHHHM3AbHOrO HanpHJKeHHH 
c pa3MbiKaiomHM koht3ktom, KorAa k oÔMOTKe peAe npHAoateHO ho- 
MHHaAbHoe HanpHHteHHe. 

ÆaH yMeHbUieHHH BHÔpaUHH T3KHX peAe, H0pM3AbH0 H3X0AH- 
m,HxcH ,noA 'noAHbïM HanpHHceHHeM, HMeioui,'HX ycTaBKy 60% U H0M 
h HH*e, CAeAyeT BBOAHTb HKopb rAyôxce noA noAioca, ho Tax, atoôm 
K 034>(})HHHeHT B03BpaT3 ÔblA He ôoAee 1,25. 

rioCAe OKOHWaHHH peryAHpOBKH KOHTaKTOB H yCTpaHeHHH BHÔpa- 
hhh CAeAyeT noBTopHo npoBepHTb napaMeTpbi cpaôaTbiBaHHH h bo3- 
BpaTa. 

PeAe cepHH PT-40. OcHOBHbie napaMeTpbi, a TaiOKe npo- 
Bepxa peAe paccMaTpHBaeMoft cepHH He oTAHnaiOTCH ot napaMeTpoB 
h mctoahkh npoBepKH peAe cepHH 3-500, paccMOTpeHHbix Bbime. 

3AeKTpHwecKyio npoBepKy peAe PT-40 nocAe MexaHHnecKOH pe- 

BH3HH BbinOAHHIOT B CACAyiOIHeM nopHAKe: 

1. CooTBeTCTByiomeH aaTHJKKoâ npyxcHHbi peryAHpyiOT AByx- 
KpaTHbiô pa3Max uiKaAbi: okoao 30° Ha nepBoft ycTaBKe « 120° Ha 
nocAeAHeô ycTaBKe. 

2. PeryAHpyiOT tok cpaôaTbiBaHHH h npoBepnioT ero coBnaAeHHe 
c ycTaBKoô npH noAo>KeHHH ABHHtKa Ha nocAeAHeô, a 3aTeM Ha nep- 
boô ycTaBKe no uiKaAe. TpeôyeMbift tok cpaôaTbiBaHHH Ha nocAeA- 
Heft ycTaBKe peryAnpyeTCH HanaAbHbiM noAoxceHHeM HKopH — AeBbiM 
ynopHbiM bhhtom: ecAH tok cpaôaTbiBaHHH ôoAbiue ycTaBKH, bhht 
CAeAyeT BBepHyTb, t. e. bbccth HKopb noA noAioca. TpeôyeMwS tok 
cpaôaTbiBaHHH Ha nepBOH ycTaBKe peryAHpyeTCH 33thjkkoh npy*H- 



Hbi. Ecjih tok cpaôaTbiBaHHH MeHbiue ycTaBKH, npyaûiHy cjie^yeT 
IfeCKOJIbKO 3aTHHyTb. 

3. PeryjiHpyiOT BejiHUHHy KostfxfmimeHTa B03BpaTa, KOTopan 
AOJI>KHa COCTaBJlHTb 0,85—0,87. ÜOBblCHTb K03(f)(f)HUHeHT B03BpaT3 
AO HeoÔXOÆHMOH BeJIHHHHbl MO>KHO yBeJIHUeHHeM B03AymHOro 3a30- 
pa Me>KAy HKopeM h nojiiocaMH MarHHTonpoBOAa, hto ocymecTBJin- 
eTCH nepeMemeHHeM MarHHTonpoBOAa oTHocHTejibHo ajnoMHHHeBoft 
CTOHKH. 

B HeKOTopofi CTeneHH peryjiHpoBKa K03(f)(f)HUHeHTa B03BpaTa mo- 
7KeT OCymeCTBJIHTbCH H3MeHeHHeM HteCTKOCTH npy>KHH HenO^BH^- 
HblX KOHTaKTOB. 

4. npOBepHIOT HaAOKHOCTb paÔOTbl KOHTaKTOB, OTCyTCTBHe BHÔ- 
paUHH H HCKpeHHH npH BKJIIOUeHHH B OÔMOTKy peJie TOJIHKOM TOKa 
bo BceM AHana30He ot 1,05 TOKa cpaôaTbiBaHHH ao HaHÔoJibiuelro 
B03M0>KH0r0 3HaueHHH TOKa KOpOTKOTO 3aMbIKaHHH. 

npH Majibix KpaTHocrax TOKa BHÔpaijHK) cjieAyeT yCTpaHHTb 
yMeHbllieHHeM HteCTOOCTH KOHTaKTHHX inpy>KHH H yBeJIHHeHHeiM 
yrjia BCTpeun KOHTaKTOB. npH ôojibmHx KparaocTHX aah yMeHbiue- 
HHH BHÔpaUHH TpeÔyeTCH ÔOJIbmaH >KeCTKOCTb KOHTaKTHblX npy- 
>khh, BBe^eHMe HKopn rjiyô^e noA nojnoca. 

OcOÔeHHOCTH npOBepKH 3JieKTpHMeCKHX x a p a K- 
TepHCTHK pejie npHMoro achctbhh. y peJie TOKa h Ha- 
npHJKeHHH npHMOTO AeHCTBHH C 3aBHCHMOH H He3aBHCHMOH xapaK- 
Tep hcth KaMH npoBepHioTCH Te TKe inapaMeTpbi, hto h y paocMOTpe«- 
Hbix Bbirne pejie KocBeHHoro achctbhh. BMecTe c TeM npoBepKa 3JieK- 
TpHnecKHx xapaKTepHCTHK pejie npHMoro abhctbhh HMeeT HeKOTopbie 
OCOÔeHHOCTH. 

IJpoeepKa peAe tokü. Tok cpaôaTbiBaiHHH pejie «a saAaHHOH 
ycTaBKe HOMepHeTCH npH OTKpbiTOH KpbiuiKe npHBoma inpn miaeiHoiM 
yBeJimeHHH TOKa b KaTyuiKe pejie, Kor^a TOJioBKa yAapHHKa HauHeT 
Me^JieHHO nO^HHiMaTbCH 'BBepX H Hepe3 HOKOTOpOe BpeMH OTKJIIOHHT 
BbiKjnoMaTejib. Tok B03BpaTa pejie npHMOtro Aeu ctbhh npoBepneTCH 
TOJibKO npH JiaôopaTOpHoft npoBepKe. 

TlocJie A'Byx-, TpexKpaTHoro H3MepeHHH TOKa cpa6a tbib a hhh 
K pbiuiKy npHBOAa ycTaHaBJiHBaiOT Ha MecTO h npn nojmocTbio coô- 
paHHOM npHBO^e CHHMaeTCH 3aBHCHMOCTb BpeMeHH CpaôaTbiBaHHH 
ot TOKa b pejie. BpeMH cpaôaTbiBaHHH pejie H3MepniOT BMeCTe c Bpe- 
MeHeM OTKJHoneHHH BbiKJHonaTejiH no ceKyHAOMepy, BKjnoneHHOMy 
Ha 3an<HMbi BbiKjnonaTejiH. 

BpeMeHHan xapaKTepncTHKa 3aBHCHMoro pejie (3—4 tohkh) chh- 
MaeTCH a o TO.KOB, paBHbix (4-f-5) I c p . Paaôpoc BbiAep>KKH BpeMeHH 
npn 3 tom He jioJimeu npeBbimaTb ±0,2 cetc. 

IJpoeepKa peAe HatipnowenuA. H/iaBHo H3MeHHH Hanpn>KeHHe, 
no^Bo^HMoe k KaTyuiKe pejie, H3MepniOT ero Hanpn>KeHHe cpaôara- 
BaHHH h B03BpaTa. HanpHH<eHHe cpaôaTbiBaHHH (oTnaAaHHe cep- 
AeuHHKa) y peAe PH h PHB aoæhcho ômtb b npeAeJiax 35 — 65% ho- 
MHHaAbHOrO HanpHH^eHHH. 
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y pejie PHB, HMeiomero 3aBHCHMyjo ot BpeMeHH xapaKTepHCTHKy 
cpaôaTHBaHHH, npoBepaeTca BpeMH cpaôaTbiBaHHH Ha 3 a,naHHoii 
ycTaBKe. IlycK ceKyHAOMepa npoH3BOAHTCH npn chhthh Hanpawe- 
hhh c pe-re HanpHJKeHHH npaMoro AeftcTBHH, a ocTaHOBKa — KOHTaK- 
T3MH OTKJHOHHBUierOCH BblKJHOHaTeJIH. 


§ 40. MHAyKUHOHHue pene toks cepMH PT-80 m MT-80 

OcHOBHblMH napaMeTpaMH TOKOBOro pejie C 3aBHCHMOÔ 
XapaKTepHCTHKOH SIBJIHIOTCH TOK CpaôaTbiBaHHH, K03(J)(J)HUH6HT B03- 
BpaTa h xapaKTepHCTHKa BbiÆepweK BpeMeHH HHÆyKHHOHHoro ajie- 

MeHTa, a Ta«)Ke «parao^ra 
Toxa cpaôaTWBaHHH aneKT- 
poMarHHTHoro aaeMeHTa — 
OTCeHKH. 

XlonoJiHHTejibHbiMH na¬ 
paMeTpaMH hbjihiotch tok 
Hanajia CBoôoAHoro Bpame- 
HHH flHCKa H BpeMH B03- 
Bpaia b HcxoaHoe nojio*e- 
HHe paMKH. 3th napaMeT- 
pbl AOJIHŒbl COOTBeTCTBO- 
BaTb KaTaJio*HHM AaHHbiM pejie: tok cpafôaTbiBaHHH wo^xceH 
coBna.aaTb c ycTaBKOH no uiKajie, KO'a<jMj).HHHeHT BoaBpaTa ÆOJiweH 
6wTb paBeH 0,84—0,87. 

BpeMeHHbie xapaKTepncraKH npHBeÆeHbi Ha uiKaae pejie, a xpaT- 
HOCTH yCT3BKH OTCeHKH — Ha pery^HpOBOHHOÔ TOJIOBKe OTCeHKH. 

XapaKTepHCTHKH HHAyKHHOHHoro ajieMeHTa npoBepHiOTCH CHHy- 
coHAajibHbiM tokom 50 eu, npH nHTaHHH pejie ot JiHHeftHoro Hanpa- 
>KeHHH ce™ c peryjiHpoBKoft TOKa peocTaTOM (pnc. 189). CxeMa no- 
3BOJIHeT. H3MepHTb TOK B03BpaT3 npH CÔpOCe TOKa TOJIHKOM. 
aTOTO npH 33MKHyTOM pyÔHJIbHHKe P 2 peOCTaTOM Ri yCTaHaBJIHBaiOT 
TOK CpaÔaTbIBaHHH, a npH pa30MKHyTOM pyÔHabHHKe P 2 peocTaTOM 
R 2 ycTaHaBJiHBaiOT tok B 03 BpaTa. 

npoBepKy H peryanpoBKy ajieKTpoMarHHraoro aaeMeHTa (oTcen- 
kh), HMeiomero KpaTHOcra tokob ’CpaiôaTHBaHHH ‘ôojiee 3-x, cjieAyeT 
TaKWe npOH3BOAHTb CHHyCOHAaabHblM TOKOM, TaK KaK npH HCKa*e- 
hhh (J)opMH KpHBoft TOKa OTcenKa 3arpy6jiaeTCH. Æjih npoBepKH MO- 
*eT ôbiTb Hcnoab30BaHa cxeMa no pnc. 184 hjih, ecJiH OTcyTCTByioT 
MouiHbie peocTaTbi, cxeMa no pnc. 190 c TpaHC(J)opMaTopaMH. rio- 
cjieflHHH cxeMa (pnc. 190) oôecnenHBaeT HacTpoHKy OTcenKH c 3a- 
rpyÔJieHHeM, He npeBbimaiomHM 10% TOKa cpaôaTbiBaHHH npH 
HacTpoHKe hhcto cHHycoHÆajibHbiM tokom no cxeMe pHC. 189, HTO 
AonycTHMO. ripn Bbiôope Harpy30HHbix TpaHC(J)opMaTopoB HeoôxoÆH- 
mo oôecnenHTb hx paôoTy b JiHHenHOH nacra kphboh HaMarHHHHBa- 
hhh a,o MawcHMajibHoro TOKa cpalÔaTbiBaHHH ■orcenKH c yneroM 
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conpoTHBJieHHH npoBepneMbix pejie, inpHBemeH.Hbix «b Tatôji. 7 
h 8. 

npoBepKa ajieKTpH^ecKHX xapaKTepHCTHK AOJUKHa npoH3Bo^HTb- 
ch npn Ha^eTOM Koatyxe h 3aTHHyTbix KpenHiimx raftKax. 

SjieKTpH^ecKyio npoBepKy pejie nocjie peBH3HH BbinojiHHiOT b cJie- 
AyiomeM nopn/uœ: 



& 


Phc. 190. CxeMa npoBepKH OTce^KH pejie ce- 
Phh PT-80 (HT-80): 

HT —Harpy30*iHbiH TpaHC<j)opMaTOp OCO-0,25 
127/12 a 


TaÔJiHua 7 


AaHHbie pejie HT-80/1 (PT-80/1) 


.Nfe OTnaeK oômotok 

1 

2 

3 

4 

5 

6 

7 

MhCJIO BKJUOMeHHblX BHTKOB .... 

60 

48 

40 

35 ' 

30 

27 

24 

Tok ydaBKH HHÆyKUHOHHoro 

sjieMema, a . 

4 

5 

6 

7 

‘8 

9 

10 

IlojiHoe conpoTHBJieHHe npn Toxe 

yCTaBKH, OM (± 10%). 

HanpjnKeHHe npH cpaôaTWBaHHH 
pejie (pacqeTuoe) jxjir KpaTHOCTH 
OTCeMKH 8 , fl. 

0,55 

0,32 

0,24 

0,21 

0,17 

0,11 

0,09 

17,6 

12,8 

11,6 

11,7 

11 

8 

7,5 

HanpfOKeHHe cpaôaTbiBaHHB <j)aK- 
THMecKoe c yqeTOM yMeHbweHHH 
conpoTHBJieHHH pejie npH 8 -KpaT- 
HOM TOKe, fl . 

9,2 

7,6 

6,2 

5,6 

5,1 

4,7 

4,0 


1 . JIjih oueHKH KaqecTBa üo^iihthhkob pejie Heoôxo/tfiMo H3Me- 
pHTb tok, npn KOTopoM ahck HanHHaeT BpamaTbCH, He ÔyAy^H cuen- 
jieH c ceKTopoM. npn Toxe Hanajia BpameHHH jom ck jiojiïKen cmeJiaTb 
noJiHbift oôopoT c paBHOMepHoft CKopocTbio. Æjih pejie B XOJIOAHOM 
coctohhhh, coiviacHo 3aBOACKHM HHCTpyKUHHM Ha KajiHÔpoBKy pejie 
cepHH PT-80 (HT-80), tok Hanajia CBoôo/moro BpameHHH /mena He 
AOJUKeH npeBbimaTb 3Ha>HeHHH, op hb e^ewHbix b Taièji. 9 . 

Ecjih æhck HanHHaeT BpamaTbcn npn Toxe, npeBbimaiomeM yxa- 
3aHHbie b TaôjiHue 3HaneHHH hjih BpamaeTCH HepaBHOMepHo, He- 
OÔXOAHMO npOBepHTb COCTOHHHe BepXHero H HHHŒeTO nO/UIHTHHKOB 
h mapHKa, 3anpeccoBaHHoro (y pejie HT-80) b och /mena. 
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TagjiHua 8 


flamme pejie HT-80/2 (PT-80/2) 


>6 OTnaeK 

1 

2 

3 

4 

5 

6 

7 

HhCJIO BKJH0M6HHUX BHTKOB OÔMOT- 
KH. 

120 

96 

80 

70 

60 

54 

48 

Tok ycTâBKH HH^yKUHOHHoro 

9;ieMeHTa, a . 

2 

2,5 

3 

3,5 

4 

4,5 

5 

nojmoe conpoTHBJieHHe npn TOKe 
yCTSBKH, OM (+ 10%). 

2,2 

1,4 

0,96 

0,72 

0,56 

0,46 

0,36 

HanpHHceHHe npH cpaôaTWBaHHH 
(pacqeTHoe) æjih KpamocTH ot- 
CeMKH 8 ,8 . 

35 

28 

23 

20 

17,8 

16,5 

14,4 

HanpfOKeHHe cpaôaTbiBaHHH (j)aKTH- 
qecKoe c y^eTOM yMeHbweHHH 
conpoTHBJieHHH npn 8-KpamoM 
TOKe, 6 . 

17 

14 

12 

10 

9 

8,5 

7,6 


Ta6juiua 9 


Twn peJie 

Tok ycTaBKH 

HHAyKUHOHHOrO 

Tok Hauajia Bpame- 
hha AHCKa, a 


SJieMeHTa, a 

MT-80/1 

4 

1,5 


MT-80/2 

2 

0,75 

PT-80/1 

4 

1,0 

PT-80/2 

2 

0,5 


2. ripoBepHeTCH h peryjwpyeTCH ajieMeHT otcchkh. Ilpn npoBep- 
Ke HyjKHo ywecTb, hto pejie npH SoJibiiiHX tokbx 6wcrpo HarpeBaeT- 
ch, noaTOMy tok cjie,nyeT BKJHonaTb KpaTKOBpeMeHHo c npoMe*yT- 
KaMH æjih ocTHBaHHH pejie. 

npoBepaeTca AeftcTBHTejibHaH Kparaocrb Ha KpaÔHHX ycraBKax 
2 h 8, a Taioxe onpeflejiHeTCH ycTaBKa, npn KOTOpoft OTcewKa nepe- 
CTaer paôoTaTb npia 16-KpaTHOM Toxe. 

npH npoBepKe Hy>KHo ycraHOBHTb m a kchm ajibHyio ycTaBKy no 
uiKajie BpeMeHH. Tok, npnMepHo cooTBeTCTByiomHH aaHHoft ycTaBKe 
oTceHKH, Hy*Ho noAaBaTb tojihkom nepe3 KopOTKHe npoMewytKH 
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BpeMeHH b 5—6 ceK. He3HanHTejibH0 H3MeHHH BejiHHHHy TOKa, onpe- 
ACjihiot ero 3HaHeHHe, npn kotopom OTcenKa nepecTaeT cpaSara- 

B3Tb. 

Ecjih npn Tpex-qeTbipex BKjnoneHHHx Tona oTceHKa hh pa3y He 
cpaôoTajia, to Hy>KHo HeMHoro yBejiHHHTb tok h, asb pejie ocTHTb 
R TeneHHe 1 MUH, OOBTOpHTb BKJIIOHeHHH C HHTepBajIOM B 10 ceK, AO- 
ÔHBancb oAHonpaTHoro cpaôaTbiBaHHH npn oahom H3 10 BKJiioHeHHfi. 
H3MepeHHHÜ TOK HBJIHeTCH «aHaJIbHHM TOKOM CpaôaTbiBaHHH. 
3aT6M, cHOBa asb pejie oxjiaA'HTbCH, cjieAyeT yBCJiHHHTb tok ao 
3Ha ,i ieHH5i, npn kotopom oTcenKa icpaôaTbiBaeT 10 pa3 H3 10. 
3tOT TOK H HBJIHeTCH AeHCTBHTeJIbHbllM TOKOM cpaôaTbiBaHHH OT- 
CeHKH. 

Ewih tok cpaôaTbiBaHHH 3HawrejibHO pacxoAHTcn c ycraBKOH, 
HeoôxoAHMO nacoBoft OTBepTKoft cjierKa OTBepHyTb bhht peryjwpo- 
BOHHOH rOJIOBKH H BBepHyTb rOJIOBKy, eCJIH TOK CpaôaTbiBaHHH Bbirne 
ycTaBKH, hjih BbiBepHyTb ee, ecjrn tok cpaôaTbiBaHHH HHJKe ycTaBKH. 

PeryjinpoBKa otcchkh Ha 3aAaHHwô tok cpaôaTbiBaHHH npOH3Bo- 
Ahtch b cjieAyiomeM nopnAKe: 

ycTaHOBHTb MaKCHMajibHyio ycTaBKy no uiKajie BpeMeHH; 

ycTaHOBHTb no npnôopy 3aAaHHbiô tok cpaôaTbiBaHHH, noAaTb 
TOJIHKOM 3T0T TOK B OÔMOTKy pejie HeCKOJIbKO pa3 H AOÔHTbCH nepe- 
MemeHHeM peryAHpoBOHHoro bhht 3 , htoôh OTcenKa He cpaôara- 
Bajia; 

BBepHyTb HeMHoro pery^npoBOHHHÔ bhht h HaÔTH TaKoe ero no- 
jioîKeHHe, npn kotopom oTcenKa OyAeT cpaôaTbiBaTb npn 3aAaHH0M 
TOKe 10 pa3 H3 10 BKJHOHeHHÔ. 

Ecjih OTcenKa He Hcnojib3yeTCH, to peryjiHpOBOHHHÔ bhht BbiBep- 
TbiBaeTCH TaK, HToôbi OTcenKa He cpaôaTbiBajia npn npoxo>KAeHHH 
TOKa, paBHOrO HaHÔOJIbHieMy TOKy KOpOTKOrO 3aMbIK3HHH, HJIH, eCJIH 
oh HeH3BecTeH, npn 15-KparaoM TOKe k TOKy cpaôaTbiBaHHH HHAyK- 
nnoHHoro SAeMeHTa. 

3. npoBepHeTCH tok cpaôaTbiBaHHH HHAyKiwoHHoro aJieMeHTa. 
npH H3MepeHHH TOKa Cpa6aTbIB3HHH CJieAyeT ycTaHOBHTb MaKCH- 
MajibHyio ycTaBKy no BpeMeHH, htoôh yôeAHTbcn b HaAe>KHoS paôo- 
Te nepBHHHoô nepeAaHH no Bceâ Ayre ceKTopa. 

Tok cpaôaTbiBaHHH HHAyKixHOHHoro ajieMeHTa H3MepneTCH npn 
njiaBHOM yBejiHweHHH TOKa b momcht 3auenjieHHH ceKTopa c nepBH- 
kom. B npaBHJibHo oTperyjinpoBaHHOM pejie paMKa He AOJi>KHa «njia- 
BaTb» npn TOKe cpaôaTbiBaHHH, t. e. ecjin paMKa npn KaKOM-To TOKe 
Hanajia ABHraTbCH, to oHa AOJiJKHa aoôth ao 3auenjieHHH ceKTopa 
c HepBHKOM 6e3 yBeJiHHeHHH 3a(JïHKCHpoBaHHO'ro TOKa HanaJia abh- 
WeHHH. 

«IIjiaBaHHe» paMKH mojkct ôbiTb ycTpaHeHo, ecjiH noAorHyTb He- 
CKOJIbKO ÔJIHJKe K SJieKTpOMaTHHTy CTajIbHyiO CKOÔy HJIH H3MeHHTb 
yroji Me*Ay hjiockoh h cnnpajibHOH B03BpaTH0ft npy*HHOH — caê- 
jiaTb ero TynbiM, 6 jih 3 khm k 120°. 

npn npoBepKe Hy>KHo Tanwe yôeAHTbcn, hto ceKTop, HanaB noA- 
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HHMüTbCH nocjie BTHrHBaHHH paMKH, He cocKaKHBaeT h He naAaeT 
BHH3 npn K 3 C 3 HHH KOpOMbICAa OTCeHKH. YKa3aHHbie HBAeHHH yCTpa- 
hhjotch yBe„TH i ieiiiieM r.iyoHHbi saueiuieHHH ceicropa c nepBHKOM hah 
npnÔJiHJKeHHeM CTaAbHon ckoôh k cepAenHHKy. OflHaKo ara Mepo- 
npHHTHB CHH*aiOT K03({)(J)HU,HeHT B03BpaT3 peAe. 

PeryjinpoBKa TOKa cpaôaraiBaHHH np0H3B0AHTCH CTyneHHMH, ne- 
pecTaHOBKOH bhht 3 Ha peryAHpoBonHon roAOBKe. Ecah tok cpaôa- 
THBaHHH oTJiHHaeTCH ot ycTaBKH, to oh Mo*eT ôbiTb noAperyAHpo- 

BaH H3MeHeHHeM 3aTH*KH B03Bp3TH0H npy>KHHbI. 

4. IlpoBepHeTCH kos^huhcht B03BpaTa peAe AByMH cnocoôaMH: 
npn nAaBHOM chhwchhh TOKa b peAe b momcht noAxoAa pbinara 

ceKTopa nonra BnAOTHyio k KopoMbiCAy oTceHKH, KorAa b cuenAeHHH 
HaXOAHTCH nOHTH BCe HHTKH HepBHKa, K03(j)<|)HIXHeHT B03Bp3Ta AOA- 

weH ébiTb 0,84—0,87; 

npH yMeHbUieHHH TOKa TOAHKOM AO BeAHHHHbl TOKa B03BpaT3 
b MOMeHT noAxoAa pbinara ceKTopa nonra BnAorayio k HKopio oTcen- 
kh K03(J)4)HHHeHT B03BpaTa AOAweH ôbiTb He MeHee 0,8. 

,fl,AH nOBblUieHHH K03(j)({)HnHeHTa B03BpaT3 HeoÔXOAHMO yMeHb- 
uiHTb rAyÔHHy 3anenAeHHH nepBHnHon nepeAaHH. 

Ecah rAyÔHHa 3aixenAeHHH HopMaAbHan h yMeHbuiaTb ee HeAb3H, 

TO K03(J)4)HUHeHT B03BpaT3 MO>KHO nOBbICHTb, OTTHÔaH CTaAbHyiO 
CKOôy paMKH ot MarHHTonpoBOAa. üocAe stoto hcoôxoahmo npoBe- 
pHTb, hto HepBHHHaa nepeAana paôoTaeT HopMaAbHo — ceKTop He 
cocKaKHBaeT npn HanaAe noAteMa KopoMbicAa OTcenKH, a TaKJKe 
eme pa3 npoBepHTb tok cpaôaTbiBaHHH h, ecAH oh H3MeHHACH, noA- 
peryAHpoBaTb ero H3MeHeHHeM HaraweHHH npyjKHHbi. 

Ecah yKa3aHHbiMH cnocoôaMH He yAaeTCH OTperyAHpoBaTb no- 
3(J)({)HH,HeHT B03BpaT3, 3TO CBHAeTeAbCTByeT O 3arpH3HeHHH HAH nAO- 
xom coctohhhh noAyocen, noAnHTHHKOB, 3yôbeB ceKTopa h nepBîwa. 

5. npoBepaeTca 3aA3HHaH xapaKTepHCTHKa BbiAep>KKH BpeMeHH. 
Ecah KOHTpoAbHan Tonna 3aAaHa b He3aBHCHMon nacra xapanTepnc- 
thkh, oHa cpa3y ycTaHaBAHBaeTCH yKa3aTeAeM Ha uinaAe peAe. 
Ecah KOHTpoAbHaH Tonna 3aAaHa b 33bhchmoh nacra xapaKTepncra- 
kh, npeABapHTeAbHo no ranoBbiM xapaKTepncraKaM npHÔAHJKeHHo 
onpeAeAaeTCH BbiAepJKna BpeMeHH, Korapyio HMeeT peAe b He3aBH- 
chmoh nacra xapanTepHcrann. 

HanpHMep, nycra 3aAaHbi tok cpaôaraiBaHHH peAe 5 a, BbiAep*- 
Ka BpeMeHH npn Tone b peAe 12 a — 5,4 cetc. 

KoHTpoAbHan Tonna 3aAaHa npH nparaocra TOKa b peAe 
12:5 = 2,4. Ha ranoBbix xapaKTepHCTHKax, npHBeACHHbix Ha uiKaAe 
peAe (cm. pnc. 44), ino iropH30HTaAbHoft ooh h y* ho OTAOJKMTb HOAy- 
neHHyio Kparaocra 2,4, a no BepraKaAbHOH —aaiAaHHoe BpeMH 5,4 cetc. 
riepeceneHne nepneHAHKyAHpoB H3 sthx AByx ToneK nonaAaeT Ha 
KpHByiO /, BblAepjKKa BpeMeHH KOTOpOH B He33BHCHMOH naCTH CO- 

CTaBAneT 3,5 cetc. 

3Ta BbiAep*Ka BpeMeHH h ycTaHaBAHBaeTCH yKa3aTeAeM no uiKa- 
Ae. IlocAe 3 toto b peAe noAaeTCH toahkom tok, paBHbin 1,2; 2; 5; 10 
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toks cpaiôaTbiBaHHH, h 3aMepHeTCH BpeMH cpaôaTbiBaHHH, cooTBer- 
cTByioiuee Kamjiouy 3HaneHHio TOKa. Ilo nojiyqeHHbiM 3HaneHHHM to- 
Ka h BpeMeHH ctpohtch xapaKTepwcTHKa 

Ecjih npn HacTpoHKe pejie KOHTpoAbHan TOHKa He 3aAaHa, He- 
oôxoahmo cHHTb yiKaaaHHbie xapaierepHCTHKH t=f(I) npn nepBoft 
ycTaBKe no Tony, MHHHMaJibHoft h MaKCHMaJibHon ycTaBKe no Bpe¬ 
MeHH. 

6 . rtpoBepneTCH HeraocTb paôoTbi h OTcyTCTBne BHÔpaunn koh- 
tbktob npn TOKax ot 1,05 TOKa cpaôaTbiBaHHH a o Hanôojibinero TOKa 
KOpO^KOrO 3aMbIKaHHH. n P H CHAbHOH BHÔpaiJHH HeoÔXOAHMO yMeHb- 
niHTb JKecTKocTb KOHTaKTHbix npy>KHH, aah nero hx CAeAyeT npo- 
BaJIbUeBaTb HAH 3aMeHHTb HOBbIMH. 

7. üpoBepKa BpeMeHH B03BpaTa HHAyKUHOHHoro ajieMeHTa pejie 
npoH3BOAHTcn no cxeMe, H3o6pa>KeHHOH Ha pnc. 191, npn hobom 
BK juoneHHH pejie, a TaKHte npn noA- 
Hbix njiaHOBbix npoBepKax b Tex cjiy- 
nanx, Kor^a npoH3BOA«Aacb pa3ÔopKa 
pejie hah 3aiMeTeH «Ha rjia«3 saMeA- 
jieHHbift B03BpaT. Rj ih yKa3aHHoft npo- 
BepKH Ha ynope ceKTopa HeoôxoAHMO 
yCTaHOBHTb BpeMeHHblH KOHT3KT 

(mo>kho oôepHyTb ynop KycoHKOM 
npoBOAnmen (J)OJibrH c TOKonoABO- 

AOM). 

Rjm npeABapHTejibHoft noAroTOBKH 

CXeMbI EyïKHO BKAIOHHTb pyÔHAbHHKH 
Pi n P 2 u peocTaTOM R\ yCTaHOBHTb 
tok, paBHbift 0,75 TOKa B03BpaTa. Ra- 
jiee cjieAyeT BKAionHTb pyÔHAbHHK P 3 
H peocTaTOM R 2 yCTaHOBHTb MaKCH- 
MaJIbHblH BTOpHHHblH TOK KOpOTKOrO 
3 aMbIKaHHH. FloCJie 3TOIX) BKAIOHaiOTCH 
BCe pyÔHAbHHKH P i, P 2 H P 3 . B MO- 
MeHT, KorAa pbinar ceKTopa aohaot ao KopoMbiCAa oTceHKH, otkjiio- 
naeTCH pyÔHJibHHK P 3 , BCJieACTBHe nero CHHHtaeTCH tok b peAe h ny- 
cKaeTCH ceKyHAOMep C. OcTaHOBKa ceKyHAOMepa npoH 3 BOAHTCH npn 
3 aMbIKaHHH BpeMeHHOTO KOHTBKTa K pbIHarOM ceKTopa. TaKHM 06 - 
pa30M, ceKyHAOMep H3MepneT BpeMH OT CHH>KeHHH TOKa KOpOTKOrO 
3 aMbiKaHHH ao B03BpaTa pbinara ceKTopa b ncxoAHoe noAo>KeHHe, 
t. e. BipeMH 'B03BpaTa peAe. 3 to BpeMH ne aoa>kho TipeBbiiiiaTb 
0,5 ceK. 3Ha'HHTeAbHoe BpeMH BOQiBpaTa *cb haotca b'CTBy eT o 
3arpH3HeHHH H nAOXOM COCTOHHHH CCKTOpa H HepBHKa. EcAH BpeMH 
HeMHoro npeBbimaeT 0,5 ceK , to ero mojkho yMeHbuiHTb yMeHbineHH- 
eM rjiyÔHHbi 3auenAeHHH ceKTopa c nepBHiKQM h yBejiHneHHeM Hara- 
>KeHHH B03BparaoH npy>KHHbi paMKH. IlocAe 3Toro HeoÔXOAHMO 
BHOBb npOBepHTb TOK CpaÔaTbIBaHHH H K 03 ({)(f)HUHeHT B03Bp3Ta 
peAe. 



Phc. 191. CxeMa H3MepeHHH 

BpeMeHH B03BpaT3 HHAyKUH- 
OHHoro pejie 
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§ 41. Pene HanpaeneHMii moujhocth cepHM PBM m HMB 

Ochobhhmh napaMeTpaMH pe^e HanpaBJieHHa moiuhocth 

HBJIHiOTCH yTOJI MaKCHMaJIbHOH ayiîCTBHTeilbHOCTH, MOmHOCTb cpaôa- 
TbIB3HHfl npH yrjie MaKCHMaJIbHOH HyBCTBHTejIbHOCTH H MHHHMaJIb- 
Hoe HanpH*eHHe cpaôaTbiBaHHa. flpoBepKa pejie iipoh3boæhtch 
b cneayiomeM nopa,a,Ke: 

1. npoBepaeTCH noTpeÔJieHHe ueneô HanpaweHHa h TOKa pe- 
Jie. ZIjih 3asiepa noTpeÔJieHHa uaira HanpajKeHHa «a pejie ïioiaaeT- 
ca «a'npHJKeHHe 100 e h HSMepaeTca tok b oÔMOTKe pejie Hanpame- 

HHH. 

fljia 3aMepa noTpeôjieHHa b uenn TOKa Ha peJie no,n,aeTca homh- 
HajibHHft tok (1 hjih 5 a) h H3MepaeTca naAeHHe HanpaaœHHa Ha 
oÔMOTKe TOKa. riojiyaeHHbie BejiHnHHbi He ao;i>KHbi OTJinaaTbca 60 - 
jiee aeM Ha 10 — 12% ot npHBe^CHHbix b KaTajiore Ha cooTBeTCTByio- 
iu,hh THn pejie. 

2. npoH3BOAHTca npoBepKa h ycTpaHeHHe caMoxoAa pe^e ot to- 
Ka h HanpasceHHH. CaMoxodoM Ha3biB.aeTca noaBJieHHe Bpamaiomero 
MOMeHTa npH no,n,aae Ha pe^e TOÆbKo TOKa hjih TOJibKo Hanpawe- 
HHa. CaMoxoA noaBJiaeTca 3 a caeT HecHMMeTpHH MarHHTHofi cncre- 
Mbi, HanpHMep HepaBHOMepHocTH B03ÆyuiHoro 3a3opa. CaMOxoÆ 
b CTOpOHy 33KJiHHHBaHHa 3arpyô,/iaeT pejie, a b CTopoHy 33MbiKaHHa 
KOHT3KTOB MOWeT BbI3BaTb HenpaBHJIbHOe -fleHCTBHe 3amHTbl. 

OcoôeHHO onaceH caMoxoA no TOKy b CTopoHy 3aMbiKaHHa koh- 
T3KT0B, TaK KaK OH MOJKeT npHBeCTH K HenpaBHJIbHOMy AeÔCTBHK) 
3auiHTbi HenoBpea<fl,eHHOô jihhhh npa Me>KAy4> a3HOM kopotkom 3a- 
MblKaHHH BÔJIH3H UIHH nOACTaHHHH, KOI\Ha HanpaJKeHHe, nOABOflHMOe 
k 3amnTe, paBHo Hyjiio. 

riosTOMy caMoxo,n no TOKy npoBepaeTca npn 3aMKHyroH HaKo- 
Potko uenn HanpaaceHHa Ha paôoanx 3ajKHMax noAaaeâ TOKa ot ho- 
MHHajibHoro ao HanôoJibuiero BTopnaHoro TOKa KopoTKoro 3aMbiKa- 
HHH. 

CaMOXoÆ no Hanpa*eHHio npoBepaeTca npn pa30MKHyToô toko- 
boh oÔMOTKe moAaaefi HampaweHHa ot nyjia ao 110 e. 

IlpoBepKy h ycTpaHeHHe caMoxo.ua npoH3BOAHT npn noÆHOCTbio 
ocJiaôjieHHon npy*HHe noBopoTOM CTajibHoro cepaeaHHKa BOKpyr 
cBoeô och. JIah SToro HyjKHo HeMHoro ocnaôHTb raftKy, Kpenamyio 
cepAeaHHK k HHJKHeô njiaHKe (cm. pnc. 46), TaK aTpôbi cepÆeaHHK 
mo)kho ôbiJio c ycHJineM noBepHyTb Ha Majibift yro;i BMecTe c ran- 
koh. 

Uhjihhæp eepÆenHHKa «MeeT cpe3 no oôpa3yiomeH; H3MeHaa tio- 
jio*eHHe cpe3a, yaaeTca KOMneHcnpoBaTb B 03 MOJKHyio HepaBHOMep- 
HOCTb 3a30p0B. 

Ecjih He yaaeTca ycTpaHHTb caMoxoÆ npn no;iHOCTbio oaiaôjieH- 
hoh npyjKHHe, to AonycnaeTca ocTaBJieHHe He3HaaHTejibHoro caMo- 
xofla, He BH3MBaiomero ÆBHJKeHHa koht3ktob Ha 3aMbiKaHHe npn pa- 
ôoaeft 3aTH>KKe npoTHBOAeftcTByiomeH npyjKHHbi. 
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3. npH hobom BKJimeH'HH npoiBepHioTCH i30Ha «Ae&CTBHH pejie, yroji 
MaKCHMaJIbHOH qyBCTBHTeJIbHOCTH H Onpe^eJIHIOTCH OOTOnOJIHpHbie 
3 a^HMbi. rtpoBepjca npoH3BOAHTCH no cxeMaM, H3o6pa>KeHHbiM Ha 
pnc. 187 hjih 188. 

O^HOHMeHHbie 3an<HMbi pejie, o6o3HaneHHbie 3Be3AOHKoft, no^co- 
eAHHHIOTCH K O^HOHMeHHblM KOHU3M HCTOHHHKa nHTaHHH (HanpHMep, 
k oahoh h toh me (f>a3e). 

Ha pejie no^aeTCH HOMHHajibHoe Hanpn>KeHHe h HOMHHajibHbift 
tok, h c noMombio ({jasopefyjiHTopa H3MeHHeTCH yroji CABHra no ({ja¬ 
se ot 0 æo 360°. Ilpn 3 tom HaôjnoAaiOT 
3a noBe^eHneM pejie h onpe^ejiniOT 30Hy 
ero AencTiBHH Ha saMbiKaHHe KOHTa'KTOB, 

OTMenan yrjibi, npn kotophx H3MeHneTCH 
HanpaBJieHHe otkjioh6hhh noABHJKHOH 
CHCTeMbl. 

AonycTHM, hto npn npoBepKe yrjio- 
boh xapaKTepncTHKH — onpe^ejieHHH 30 - 
Hbi aghctbhh pejie HanpaBJieHHH moihjho- 
cth, ycTaHOBJieHHoro b cxeMe HanpaB- 
JI6HHOH i3amHTbI OT 'Me>K^y({)a30BbIX KO- 
Potkhx 3aMbiKaHHH, pejie 3aMbiKajio 
KOHTaKTbi npn H3MeHeHHH yrjia uemjay 
BeicrapaiMH TOKa h HaoipHJKeHHH b Anama- 
30He — 133 o -^0°-f-43°. 

Tor^a 30Ha pa6o™ pejie <p 3 

?3 = ?2-?l, 



Phc. 192 . YrjiOBafl xapaKTepH- 
CTHKa pejie HanpaBJieHHH 
moiuhocth HME -171 


( 66 ) 


a yroJi MaKCHMajibHoâ wyBCTBHTejibHOCTH 


Tm.m 


_ Ÿi + Ta 


(67) 


r^e <pi h q>2 — yrjibi CABHra no 4>a3e TOKa b pejie oTHocHTejibHo Ha- 
npHJKeHHH npH H3MeHeHHH HanpaBJieHHH OTKJIOHeHHH 
nOflBHJKHOft CHCTeMbl. 

Æjih paccMaTpHBaeMoro cjrynaH, Kor^a <pi =—133°, <p 2 =43° h 
tp 3 = 176°; 

<Pm.>i := 45°. 

3oHa paôoTbi pejie HanpaBJieHHH moihhocth AOJDKHa cocTaBJiHTb 
175-j-180°, a yroJi MaKCHMajibHOH nyBCTBHTejibHocTH cootb6tctbo- 
BaTb npHBej^eHHOMy b KaTajiore jyin AaHHoro THna pejie. 

Ha ocHOBaHHH npoBe,neHHbix OHbiTOB MO*eT êbiTb nocTpoeHa 
yrjioBaa xapaKTepHCTHKa pejie, aHaJionnmaH npHBe,n,eHHoft Ha 
pnc. 192. 3auiTpHXOBaHHoft oôJiacTbio noKa3aHa 30Ha HejieHCTBHH 
pejie — BpamaiomHH momcht oTpnnaTeJieH, a ôejiaa nacTb — 30Ha 
paôoTbi pejie, iyie BpamaiomHH momcht nojiojKHTejieH. 

4. ripOBepHeTCH WyBCTBHTeJIbHOCTb H CHHMaeTCH BOJIbT-aMnepHaH 
xapaKTepHCTHKa, 
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MyBCTBHTejibHocTb pejie, t. e. MomHocTb cpaôaTbiBaHHH, npOBe- 
pneTCH npn yrjie MaKCHMajibHofi qyBCTBHTejibHocTH h npn homh- 
HajibHOM TOKe, no^aBaeMOM Ha pejie. Hanpn^eHHe nJiaBHO yBejiHHH- 
BaeTCH ot HyjiH jio HanpHH^eHHH cpaôaTbiBaHHH U cp . 

MomHOCTb CpaÔaTbIBaHHH 

P =U I 

MomHocTb cpaôaTbiBaHHH onpeAejineTCH yrjioM 3aTH>KKH bo 3- 
BpaTHOH npy>KHHbI, KOTOpblH ROJUKeH ÔbITb yCTaHOBJieH TaKHM, HTO- 
6bi MomHocTb cpaèaTbiBaHHH OTBenajia TexHHnecKHM TpeôoBaHHHM 
k AaHHOMy rany pejie (oômhho 180—270°). 

O^HOBpeMeHHo onpeAejineTCH KoatfxfmuHeHT B03BpaTa pejie, ko- 
Topbift nojiMeH ôbiTb He MeHbiue 0,9. 

BoJibT-aMnepHan xapaKTepHCTHKa npe^CTaBJiHeT coôoh 3 aBHCH- 
MocTb Hanpn^eHHH cpaôaTbiBaHHH pejie t/ cp ot TOKa b pejie / p h chh- 
MaeTCH npn yrjie MaKCHMajibHoft HyBCTBHTejibHocra. 


Sa 
15 
10 
5 

O 5 10 15 20 25 a 


p cp 























/ 



O 5 10 15 20 25 a 


PHC. 193. 3aBHCHMOCTb 
MOIUHOCTH Cpa6aTbIB3HHH 
pejie HanpaBJieHHH moiiiho- 
cth ot TOKa b pejie 
•Pcp=/(/p) npn yrjie Man- 
CHMajIbHOH MyBCTBHTeJIb- 
HOCTH 


Phc. 194. BojibT-aMnepHaB 
xapaKTepHCTHKa pejie Ha¬ 
npaBJieHHH MOmHOCTH 
^cp=/(/p) 


npH yBejiHqeHHH TOKa b pejie Hanpn*eHHe cpaôaTbiBaHHH yMeHb- 
rnaeTCH jinLUb æo onpeAeJieHHoft BejiHHHHbi, Ha3HBaeMoft MU.HUMa.Ab- 
HbiM HanpHowenueM cpaôaTbieakm (pnc. 193 h 194). 

5. ripoBepfleTCH paôoTa koht3Ktob npn H3MeHeHHH moiuhocth, 
noAaBaeMoft Ha pejie ot 1,2 æo 100 P c p . KoHTaKTbi pejie æojijkhh Ha- 

fl,e>KHO 33MbIK3TbCH 6e3 BHÔpaitflH, HCKpeHHH H OTÔpOCOB. OcOÔOe 
BHHMaHHe cjieAyeT oôpamaTb Ha oTcyTCTBHe 3ajinnaHHH hoabhjkhoh 
CHCT eMbi Ha ynope. 


§ 42. Pene epeMeHM TMna 3B-100 

Ochobhhmh napaMerpaMH pejie bpcmchh hbjihiotcs Ha* 
npaweHHe cpaôaTbiBaHHH, Hanpa*eHHe B03BpaTa, uiKajia BbraepaceK 
BpeMeHH, TOHHocTb paôoTbi no BpeMBHH (pa3Ôpoc perte). 
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SjieKTpHqecKyio npOBepKy pejie BbinojiHHiOT b cjieAyiomeM no- 
pn^Ke: 

1. npoBepHiOT HanpHtfceHHe cpaôaTbiBaHHH h HanpnaceHHe B03- 
Bpaia pejie. 

HanpxweHiieM cpaôaTbieaHUR Ha3biBaeTCH Tanoe MHHHMaJibHoe 
HanpH>KeHHe, npH KOTOpOM HKOpb MrHOBeHHO BTHTHBaeTCH ao ot- 
Ka3a. 

HaripnotcenueM 6036 paTa Ha3biBaeTCH Tanoe MaKCHMajibHoe Ha- 
npHÆ^eHHe, npH KOTOpOM HKopb pejie neTKO B03BpamaeTCH b hcxoa- 
Hoe nojioaceHHe. 

HanpnaceHHe cpaôaTbiBaHHH npoBepneTcn npH noAane Hanpnace- 
hhh tojihkom, Hanpn>KeHHe B03BpaTa npoBepneTCH npH ruiaBHOM 
CHH>KeHHH HanpHHCeHHH. 

HanpHHceHHe cpaôaTbiBaHHH He aojihcho npeBbimaTb 75—80% 
HOMHHaJibHoro HanpnHceHHH pejie. Ecjih HanpnaceHHe cpaôaTbiBaHHH 
Bbirne AonycTHMoro, ero mohcho yMeHbiuHTb, cacaB KOHHnecKyio bo3- 
BpaTHyio npyncHHy pejie. 

HanpHHceHHe B03BpaTa, KOTOpoe xapaKTepH3yeT AocraTOHHoe Ha- 
THHCeHHe B03BpaTH0H npy>KHHbI H OTCyTCTBHe 3aTHpaHHH B nJiyHHCe- 
pe, aojihcho cocTaBJiHTb He MeHee 10% HOMHHaJibHoro Hanpn>keHHH 
pejie. 

2. npoBepHiOT iuKajiy BbiAepacex BpeMeHH (npn hobom BKJiiOHe- 
hhh), peJie HacTpaHBaiOT <Ha 3aAa'HHyio ycTaBKy, onpeAeJiniOT pa3- 
ôpoc BpeMeHH cpaôaTbiBaHHH Ha npoBepneMOH ycTaBKe. H3MepeHHe 
BpeMeHH cjieAyeT npoH3BOAHTb He MeHee 3 pa3, a npn ôoJibiUHx pa3- 
ôpocax — 5 pa3 h ôpaTb 3a BpeMH aghctbhh pejie cpeAHee 3HaneHHe 
pe3yjibTaTOB H3MepeHHH. 

MaKCHMaJibHbie pa3Ôpocbi He aojihchm npeBbimaTb AonycTHMbix, 
paBHbix ±0,06 ceK — Rjin nacoBbix MexaHH3MOB c MaKCHMajibHOH 
ycTaBKoft 3,5 ceK h ±0,2 ceK — Rjin nacoBbix MexaHH3MOB c MaKCH- 
MaJIbHOH yCTaBKOH 9 ceK . 

HacTpoîiKa h npoBepxa bha^pjkkh BpeMeHH. 
IlpH OnpeAeAeHHH BblAepHCKH BpeMeHH 3amHTbI HJIH aBTOMaTHKH He- 
oôxoahmo coôJiioAaTb cjieAyiomHe ocHOBHbie ycjioBHH. 

HyHCHO H3MepHTb nOJIHOe BpeMH AGHCTBHH ycTpoftcTBa. JXl IH 3T0- 
ro nycK ceKyHAOMepa AOJinœH ocymecTBJiHTbcn oAHOBpeMeHHo 
c noAaneiï Toxa hjih HanpnaceHHH b npoBepneMoe ycTpoftcTBo, 
a OCTaHOBKa — KOHTaKTaMH BbIXOAHOrO pejie 3aiUHTbI HJIH aB¬ 
TOMaTHKH. 

IlpH npoBepKe ycTpo&CTB, <B KOTOpbie bxoiaht ajieMeHTbi c He3a- 
BHCHMOH BblAepHCKOH BpeMeHH (HanpHMep, pejie TOKa, HanpHHCeHHH, 
HanpaBJieHHH moiahocth), HeoôxoAHMo ynHTbiBaTb, hto BpeMH cpa¬ 
ôaTbiBaHHH 3THX peJie ÔyAGT He3aBHCHMbIM OT TOKa HJIH Hanpn>KeHHH 
jinmb npn noAneAeHHH k hhm TOKa h HanpHHceHHH onpeAejieHHoft 
KpaTHOCTH OTHOCHTeJIbHO HX yCTaBOK CpaôaTbiBaHHH (HanpHMep, 
AJïh TOKO»Bbix pejie 1,5-=-2 7 C p, A*nn pejie HanpanjieHHH moihhqcth 
5-10 P cp ). 
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H3MepeHne BbmepacKH BpeMeHH npoH3BOAHT 3—5 pa3 h onpeAe- 
jihiot cpe^Hee 3HaneHHe, KOTOpoe h aoji>kho 6biTb paBHo 3aAaHHOH 
ycTaBKe. 

OTKJIOHeHHe BbiAepacKH BpeMeHH OT 3aAaHHOH ycTaBKH He aoji>k- 



Phc. 195. CxeMa H3MepeHHa BbiAep>K- 

KH BpeMeHH M3KCHMajIbH0H TOKOBOH 
3amHTbi: 

a — C 38MbIK8I01HHM KOHTaKTOM; 6 — c 
pa3MbIKaiomHM KOHTaKTOM 


ho npeBbimaTb u,i cetc rji h He3aBH- 
CHMblX H 0,15 CeK AJIH 3aBHCHMbIX 
pejie. 

CxeMbI, C nOMOIAblO KOTOpblX 
MOHCHO H3MepHTb BbIAep>KKy Bpe- 



Phc. 196. CxeMa H3MepeHHa BbiAep>KKH 
BpeMeHH npocKajib3biBaiomero koh- 
T3KTa 


MeHH MaKCHMajibHoft tokoboh 3amHTbi c He3aBHCHMOH xapaKTepH- 
cthkoh, npHBeAeHbi Ha pnc. 195. 

JXjw. H3MepeHHH BbiAepncKH BpeMeHH BpeMeHHo 3aMbiKaiomero 
hjih TaK Ha3biBaeMoro npocKajib3biBaiomero KOHTaKTa Momer ôbiTb 
Hcnojib30BaHa cxeMa pnc. 196. 
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Phc. 197. CxeMbi H3MepeHHH BbiAep>KKH BpeMeHH npoMe>Ky- 
TOHHblX peAe C 3aMeAAeHHbIM B03BpaT0M 







CxeMbi, HcnoJib3yeMbie ajih H3MepeHHH BpeMeHH B03BpaTa npo- 
MOKyTOHHblX pejie, HKOpH KOTOpblX B03Bpamai0TCH C 3aMe,HJieHHeM 

npH oôecTQHHBaHHH oômotok pejie, np^HBemeHbi Ha pnc. 197. B otjih- 
MHe ot pa'Hee paiccMOTpeHHbix cxeM H3M©peHHH Bbi^epnceK BpeMeHH py- 
ÔHJibHHKH P\ u P 2 b hcxoahom noJioaceHHH BKJiioHeHbi, oÔMOTKa pejie 
oÔTeKaeTCH tokom, HKOpb ero no^THHyT. riycK ceKyHAOMepa h cxe- 
Mbl npOH3BOAHTCH OTKJIIOHeHHeM pyÔHJIbHHKa P\. CeKyHAOMep 
OCTaHOBKTCH nOCJie Toro, KaK BepHeTCH HKOpb pejie H 3aMKHeTCH 
(pHc. 197, a) hjih pa30MKHeTCH (pnc. 197,6) ero KOHTaKT. 


§ 43. Oco6eHHocTM npoBepKM 3neKïpM | iecKMx 
xapaKTepMCTMK annapaTOB, pa6oTaK>U4Mx Ha nepeMeHHOM 
onepaTMBHOM TOKe 

llpoBepKa ajieKTpoMarH'HTOB o t k ji io h e h h h. 

ripn HaJia^Ke TOKOBblX SJieKTpOMarHHTOB OTKJIIOHeHHH, npOH3BO- 
Ahmoh no cxeMe, H30Ôpa>KeHH0H Ha pnc. 184, npoBepneTcn hx tok 
cpaôaTbiBaHHH npn njiaBHOM yBejiHneHHH TOKa, a Taione cHHMaeTca 
3aBHCHMOCTb COnpOTHBJieHHH OÔMOTKH SJieKTpOMaTHHTa OT TOKa 
b Heft npn noAHHTOM h onymeHHOM cepAeraHKe. npn onpeAejieHHH 
conpoTHBJieHHH oômotkh npn onymeHHOM cepAenHHKe ero cjieAyeT 
yAep>KHBaTb pyKoft b HH>KHeM noJiOÆCHHH. 

3aMepeHHbift tok cpaôaTbiBaHHH He jxojimeH npeBbimaTb 70 — 
80% TOKa cpaôaTbiBaHHH pejie, npoH3BOAHinHx AeuiyHTHpoBaHHe 
ajieKTpoMarHHTa. B HeôoJibuiHx npe^ejiax noAperyjiHpoBKa TOKa 
cpaôaTbiBaHHH Mo>KeT npoH3BOAHTbcn H3MeHeHHeM nepBOHanajibHo- 
ro paccTOHHHH Me>K£y cep^enHHKOM h cTonoM. 

ripn HaJia/iKe 3JieKTp0MarHHT0B Hanpn>KeHHH, npoH3BO£HMOH no 
cxeMe pnc. 181, npoBepneTCH HanpnaceHHe cpaôaTbiBaHHH, KOTOpoe 
He aoji>kho npeBbimaTb 65% HOMHHajibHoro, a Tannce tok, npoTe- 
KaiomHH b uenn ajieKTpoMarHHTa npH HOMHHajibHOM Hanpn>KeHHH 
AJIH £ByX nOJIO>KeHHH Cep^eHHHKa — OnymeHHOM H nOATHHyTOM. rio 
3aMepeHHbiM tokhm onpeAejinioTCH naAeHHe HanpHÆCHHH b noABO- 
Ahiuhx npoBo^ax h narpy3Ka Ha KOHTaKTbi pejie, KOMMyTHpyiomHe 
TOKH SJieKTpOMarHHTa. 

JlppBepKa ajieKTpoMarHHTOB, nHTaiomnxcH ot 3apn>KeHHbix koh- 
AGHCaTOpOB, He OTJIHHaeTCH OT npOBepKH OCTaJIbHblX yCTpOHCTB, nH- 
TaiOUXHXCH aHaJIOTHHHblM CnOCOÔOM, H H3JIO>KeHa HH>Ke. 

npoBepKa pejie PT-85, PT-86 (HT-85, HT-86). npoBepKa 

npOH3BOAHTCH B COOTBeTCTBHH C '^eKOMeH^aUHHMH, npHBe^eHHblMH 
Ajih pejie PT-80, paôoTaioiuHMH Ha nocTOHHHOM onepaTHBHOM TOKe. 
HonojiHHTejibHo no cxeMe pnc. 198 npoBepneTCH paôoTa ycnjieHHbix 
KOHTaKTOB, AemyHTHpyioinHx 3JieKTpOMarHHT OTKjnoneHHH. He/ionyc* 
thmo Aa>ne KpaTKOBpeMeHHoe pa3MbiKaHHe pa3MbiKaioinHx KOHTaK* 
tob #o cpaôaTbiBaHHH pejie h 3aMbiKaiomHX koht3ktob mocjie 
CpaôaTbiBaHHH, TaK Kan sto npHBe^eT k pa3pbrey uenn TpaHc- 


10-518 
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(J)0pMaT0pa TOKa H npHBapHBaHHIO KOHTaKTOB. Jlnn npOBepKH OTCyT' 
ctbhh yKa3aHHoro hbjichhh Ha pejie MHoronpaTHo kopotkhmh tojih- 
K3mh (Tan, HTOÔbi pejie He cpaôaTbiBajio — He nepeicnronajiHcb ero 
K0HT3KTH) noaaeTCH TOK, COOTBeTCTByiOmHH MaKCHMajIbHOMy TOKy 
KOpOTKOrO 3âMbIKaHHH. npH 3T0M B erO pa3MbIKaiOmeM K0HT3KTe He 
ÆOJiHŒa npocKaKHBaTb HCKpa. 

npH noHBjieHHH HCKpu cnenyeT yBejiHHHTb naBJieHHe b pa3Mw- 
KaiomeM KOHTaKTe. Æanee npoBepaeTCH OTcyTCTBHe npnBapHBaHHH 
3aMHKaiomero KOHTaKTa. 

flonaBan b peae TaKoft we tok, cjienyeT naTb nepeKjiioHHTbCH 
K0HTaKT3M, a 3aTeM OTKJIIOHHTb TOK. fljiaCTHHa 2 (cm. pHC. 173) 



Phc. 198. CxeMa npOBepKH kohtbktob pe.ie PT-85 (HT-85) 


3aMHKaiomero KOHTaKTa nonncHa Hane>KHO B03BpamaTbCH b Hcxofl- 
Hoe nojioweHHe non aeâcTBHeM Ha>KHMa ynopHoâ npyxcHHbi 1 h nna- 

CTHHbi 4 pa3MbiKaiomero KOHTaKTa. 

OnHaKO Hpe3MepHbIH H3>KHM 3THX nJiaCTHH MO*eT npHBeCTH 
K côpocy ceKTOpa npH TOKax cpaôaTbiBaHHH b momcht, Korna ceKTOp 
HaHHHaeT nOÆHHMaTb KOpOMbICJlO OTCeHKH. ri03T0My, eCJIH npH 3JieK- 
TpHHecKoâ npoBepKe npoH3BOAHnacb nonojiHHTejibHaa peryjinpoBKa 
.KOHTaKTOB.pene, cnenyeT noBTopHo npoBepHTb neTKyio h HaneacHyio 
.paôoTy pene npn TOKax cpaôaTbiBaHHH. B pe3ynbTaTe yKa3aHHOô 
npOBepKH ÔOJIblllHMH TOK3MH KOHT3KTbI CHJIbHO nonrOpaiOT, n03T0My 
ohh nonwHbi ÔHTb 3aHOBO 3âHHmeHbi, no B03M0*H0CTH 6e3 Hapy- 
uieHHH BbmoJiHeHHOH peryjinpoBKH. 

ripOBepKa ÔOJIbUIHMH T0K3MH npOH3BOAHTCH npH CHHTOH KpWUIKe 
.pene c nepepbiBOM b 2—3 muh nocne KajKnoro onHTa ajih ocTbiBa- 

HHH KOHTaKTOB. 

B npouecce 3KcnJiyaTau,HH peKOMeHnyeTCH npoBonHTb nononHH- 
TejibHbie npOBepKH coctohhhh koht3Ktob nocne 5—10 cpadarasa- 

HHH 3aiUHTbI. 

npoBepKa pene PI1-341, PI1-321. ITpOBepKa ycnneHHHx 
KOHTaKTOB pene PI1-341 npOH3Bv>tt»TCH TaK }Ke, KaK H KOHTaKTOB 

HT-85. 

Æanee onpenenneTCH tok B03BpaTaHT0KcpaôaTbiBaHHHpene, ko- 
Topwft He nonnceH npeBbimaTb 0,8—0,9 ot TOKa cpaôaTbiBaHHH 
nycKOBbix pene, ynpaBJiHK)iUHx uenaMH npoBepaeMbix npoMewyTOH- 
,hhx pene. BenHHHHa TOKa cpaôaTbiBaHHH b HeôonbuiHx npenenax 
MoweT ôbiTb no^peryanpoBaHa. 
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riocjie 3Toro cHHMaeTCH xapaKTepncTHKa 33bhchmocth BbinpaM- 
jieHHoro Hanpn>KeHHH (3a*HMbi pejie 11 — 13) ot TOKa b nepBHAHOH 
oÔMOTKe HacbimaKimerocH TpaHc<})opMaTopa pejie, KOTopbift H3Me* 
HHeTCH flO M3KCHMaJIbHOrO TOKa KOpOTKOrO 33MbIKaHHH (BTOpHMHO- 
ro). ÔpHMepHblH BHA yK33aHH0H XapâKTSpHCTHKH npeACTaBjieH Ha 
pnc. 199. npH njiaHOBbix npOBepKax nyTeM cpaBHeHHH c 3toh xapax- 
TepHCTHKOH MOryT ÔMTb OnpeAe.ïlCHbl B03M0WHbie nOBpe>KAeHHK 
b pejie—'npoôoô BHnpHMHTejiefl, KOHiaeHcaTopa, noBpeHcaeHHe 
oômotok HacwmaiomerocH TpaHCtjiopMaTopa. 



Phc. 199. IlpHMepHaH 3a- 

BHCHMOCTb £/=/(/1) A-'IS 

pe.ie Pn-341 


Phc. 200. IlpHMepHaH 3a- 

BHCHMOCTb U=f(l) 2.JIH 
flByX TpaHC(j)OpMaTOpOB 

pene PBM-12 


npoBepKa pene b p 6 m 6 h h PBM. npoBepaeTCH tok btb> 
rHBaHHH h B03BpaTa poTopa ÆBHraTejiH h tok Hanana cpaôaTWBaHHH 
H B03BpaTa KOHTaKTHOÔ CHCTOMbl. 

K03(J)(})HU,HeHTbI iB03BpaTa AOAJK'HH 'COCTaBJIHTb 0,5-^0,75 AJIH po- 
TOpa H 0,9 AJIfl KOHTâKTHOH CHCTeMbl. IlpOBepKa npOH3BOflHTCH npH 
nHTaHHH tokom Ka>KAoro npoMejKyTOHHoro TpaHC(})OpMaTopa noone- 
peaHo (nepeMbiMKH ycTaHaBJiHBaioTCH cnepBa Ha 3a*HMbi 9 — 11, 3a* 
TeM Ha 11 — 13) no cxeivie, H3o6pa>KeHHoâ Ha pnc. 184. 

. flajiee CHHMaeTCH xapaKTepncTHKa 33bhchmocth HanpnweHHH Ha 
BTopHnHoâ oÔMOTKe npoMe>KyTonHoro TpaHC<J)opMaTopa ot TOKa 
B ero nepBHHHOâ OÔMOTKe, C nOMOIUblO KOTOpOÔ MOJKHO OHeHHTb HC- 
npaBHOCTb ajieKTpHnecKOH cxeMbi pene. FIpHMepHbiH bhæ 3toh xa* 
p aKTep hcthkh npeacTaBneH Ha pnc. 200. 

ripoBepKa cxeM c 6 n 0 k a m h n h t a h h h. npoBepKa 
annapaTypbi nocTOHHHoro TOKa, nHTaiomeHCH ot ôjiokob nnfaHHH, 
npOH3BOAHTCH OT KaKOH-JIHÔO BbinpHMHTejIbHOH yCTaHOBKH (T3K KaK 
ÔJIOKH He paCCHHTaHbl Ha A-IHTe.îlbliyK) paÔOTy) B COOTBëTCTBHH c pe- 
KOMeHflaHHHMH, npHBeAêHHblMH BblUJe RJW COOTBeTCTByjOIUHX yCT- 
pOHCTB C nOCTOHHHblM OnepaTHBHblM TOKOM. TaK KaK BbinpHM^eHHOfe 
HanpHJKeHHe onepaTHBHoro TOKa KoneôneTCH b ôônbülHX npeaenax, 
neM HanpH>K6HH6 nocTOHHHoro onepaTHBHoro TOKa, juih HaAemHoro 
AeÔCTBHH 3amHTH HanpHJKeHHe CpaÔaTbIBaHHH SJieKTpOMarHHTOB 


10 * 
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oTKJiio^eHHH He aojijkho npeBbiuiaTb 65%, a pejie — 70% HOMHHâJib- 
Horo. npH npOBepne onpeAejineTCH conpoTHBJieHHe Ka>KAoro anna- 
paTa. üo onpeAGJieHHbiM conpOTHBJieHHHM noACHHTbiBaeTcn MaKCH- 
MajibHo B03M0>KHaH Harpy3Ka Ha 6 jiok nHTaHHH b aBapHHHOM pe- 
HCHMe, Kor^a k ôjioKy OKa3biBaeTca noAKJiioqeHHbiM HaHÔojibinee 
KOJiHnecTBo annapaTOB, t. e. oômee conpoTHBJieHHe Harpy3KH mhhh- 
MaJIbHO. 



Ü a ji a a k a ôjiokob HanpjuKeHHH. npn noAKJnoneHHH 
ma bhxoa ÔJioKa (3a»cHMbi 1 — 2) conpoTHBJieHHH, paBHoro ero ho~ 
MHHajibHOH Harpy3Ke, npoBepneTcn HanpnaceHHe Ha sthx 3 a>KHMax 
npn H3MeHeHHH oraaeK Ha btophmhoh oÔMOTKe npoMeacyTOHHoro 
TpaHC(})opMaTopà. npH npOBepKe, npoH3BOAHMOH no cxeMe pnc. 201, 
Ha(npn>KeHHe, noAaBaeMoe Ha bxoa (3a>KHMbi 5 — 6) h HGMepneMoe 

na BbixoAe, aoji>kho icooTBercT- 
BOBaTb KaTaJIOHCHblM AaHHblM 
cooTBeTCTByiomero THna ÔJioKa. 

no cxeMe pnc. 202 npoBepn- 
eTCH paôoTa ôjiokob c notera- 
TaHHon paHee MaKCHMajibHo bo 3- 
MOHCHOH aBapHHHOH Harpy3Koft 
R B B pe>KHMe HMHTaUHH AByX- 
(})a3HbIX KOpOTKHX 3aMbIKaHHH. 

npoBepxa 3âKJiK)HaeTCH b 
noAÔope OTnaÜKH, oôecneraBaiO' 
men HanpH>KeHne Ha uiHHKax 
BbinpHMJieHHoro Hanpn>KeHHH He 
MeHee 80% HOMHHajibHoro npn noAane Ha bxoa ôjioxa MHHHMajibHo 
B03M0HCH0T0 SKcnJiyaTaijHOHHoro Hanpn>KeHH5i U Mmu paBHoro npH 

0 8 7 U 

AByX(})a3HOM KOpOTKOM 3aMWKaHHH --— (tl H — K03Cj)Cj)HU.HeHT 

n H 

TpaHcc})opMauHH TpaHC(})opMaTOpa HanpHHceHHH, k KOTopoMy noA- 
KJUoneH 6 jiok nHTa-HHH). BbiOpaHHan omaka ycTaHaBJiHBaeTcn Ha 
fecex ÔJioxax h npoBepneTcn Hanpn>KeHHe Ha BbixoAe npn HMHTaunn 
Apyrnx bhaob AByx(|)a3Hbix kopotkhx 3 aMbiKaHHH. nocJie 3Toro otk- 
JiiOHaetcH conpoTHBJieHHe /? H , a BMecTO Hero noAKJUonaiOTCH ijenn 
3amHTbi. npH tom me HanpHHceHHH Ha bxoac npoBepneTCH Ha ab>k> 



Phc. 202. CxeMa npoBepKH ôjiokob iih- 
yaHHH BFIH-100 b pe>KHMe AByx(J>a3HO- 
TO KOpOTKOrO 3aMbIKaHHH 
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HOCTb paôoTbi Bceâ annapaTypbi b Hanôojiee th}kcjiom aBapHHHOM 
pe>KHMe, ajih KOTOporo paHee ôbiJio noACHHTaHo conpoTHBJieHHe Ha- 
rpy3KH i? H - 

ripoBepHeTCH paôoTa annapaTypbi, noAKjnoneHHoft k ôjiony, 
B HOpMaJIbHOM pe>KHMe npH nOAâ^e H.a BXOA MaKCHMaJIbHO B03M0>K- 
Horo paôonero Hanpn>KeHHH. npH stom HanpHHteHHe Ha pejieftHOH 
ainnapaType npeBbrmaeT, KaK iinpaiBHJio, HOMHHajibHoe i3HaneHHe. Ha 
oÔMOTKax pejie, HaxoAHmHXCH itoctohH'HO inoiA HampHacenneM, oho 
He jxojiïkho opeBbimaTb 110% HOMHHajibHoro. 



Phc. 203. CxeMa coBMecTHofi npoBepKH nep- 
BH^HblM TOKOM ÔJIOKOB ÜHTaHHH BÔT-100 H 
TpaHC(|)OpMaTOpOB TOKa 


HaJiaAKa tokobmx ôjiokob n h t a h h h. npoBepneT-* 
ch HanpHHceHHe Ha BbixoAe ôjiokob U = h naAeHHe HanpnaceHHH Hâ 
nepBHHHoft oÔMOTKe U 2 b 3aBHCHM0CTH ot TOKa, no^aBaeMoro b nep- 
BHHHyio oÔMOTKy ôjioKa / 2 . OnpeAeJineTCH BxoAHoe conpoTHBJieHHe 

ÔJIOKa Z 2 = — H ero 3 aBHCHMOCTb OT TOKa / 2 . npOBepKa npOH 3 BO- 

h 

ahtch no cxeMe pnc. 203 npn MaKCHMajibHo bo3mo>khoh Harpy3Ke 
Ha BbixoAe ÔJioKa R H h npn xojioctom xoAe. no cpaBHeHHio xapaKTe- 
pHCTHKH U = f ( I 2 ) C THnOBOH OnpeAeJIHeTCH HCnpaBHOCTb ÔJIOKa, a no 
xapaKTepncTHKe z 2 = f ( I 2 ) onpeAejineTCH Harpy3Ka Ha TpaHc(})opMa- 
TOpbl TOKa. 

npOBepneTCH nepBHHHbift tok pe30HaHca /i MH h 'npn noAKjnoqeHHH 
ÔJioKa k TpaHC(})opMaTopaM TOKa, ot KOTOpbix oh nHTaeTCH b cxeMe 
3 amnTbi. ÔpoBepKa »npoH 3 BOAHTicH no cxeMe pnc. 203. Tok /i, noAa- 
BaeMbift b nepBHHHyio oÔMOTKy TpaHC(|)opMaTopa TOKa, H3MeHHeTCH 
peocTaTOM R v . npn stom TaKHce 3 aMepneTCH tok I 2 b nepBHHHOH 06 - 
MOTKe ÔJioKa h BbinpHMJieHHoe HanpnaceHHe Ha BbixoAe ôjioxa U = 
npn MaKCHMajibHo B03M0JKH0H Harpy3Ke Ha BbixoAe ÔJioKa R H h npn 
xojioctom xoAe. no xapaKTepncTHKe / 2 =f(/i) h U = =f(/ 2 ) mo>kct 
ôbiTb nocTpoeHa ocHOBHan xapaKTepncTHKa ÔJioKa U = = f ( I \). 

Tok / mhh HeoôxoAHMO cpaBHHTb c tokom cpaôaTbiBaHHH nycKO- 
Bbix pejie 3am,HTbi / c.3 c yneTOM cxcmêi BKjnoneHHH ôjiokob h pejie. 

Ecjih ôjiokh h pejie BKJiioneHbi Ha (|)a3Hbie tokh TpaHccJiopMaTO- 
poB TOKa, hjih ôjiokh h pejie BKjnoneHbi Ha pa3H0CTb tokob AByx 
4)a3, TO AOJIHCHO ÔbITb /1 mhh</c.3 . 
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Ecjih »e 6 jiokh BKJiioHÊHbi Ha pa3H0CTb tokob AByx 4>a3, a pejie 

Ha 4>33Hbie TOKH, TO npH TpeX(j)a3HOM KOpOTKOM 3aMMK3HHH AOAW- 
HO ÔbITb /imhh< -^=. 

V3 


SjieKTpHHecKannpoBepKa 3apHflHoro ycTpofl- 
c t b a Y3-400 (y3-401). Ilpn paôoTax c 3apnAHHM ycrpoftcTBOM 
Y3-400 HeoôxoflHMO BbinoAHHTb Mepw npeAOCTOpoxcHOCTH, TaK KaK 
3apn*eHHH& ao 400 a KOHAeHcaTop npeACTaBJineT onacHOCTb ajih 
oôcAywHBaiomero nepcoHajia. riocjie OKOHHaHHH paôoT, a Taione 
nooie Ka*Aoro HcnbiTaHHH KOHAeHcaTopbi cjieAyeT pa3pH*aTb ne- 
pe3 cneuHajibHoe pa3pHAHoe conpOTHBjieHHe 3 — 5 kom, 10 er c H 30 - 
JIHpOBaHHblMH pyK0HTK3MH. 


Ha Y3-400 yCTaHaBAHBaiOTCH nepeMbiHKH Ha 3a>KHMax 4—6 npn 
HanpHweHHH nHTaHHH 220 a hjih Ha 3a«HMax 2 — 4 h 6 — 8 npH Ha- 
npn%6HHH nHTaHHH 110 a (cm. pnc. 55). Ha Y3-401 npH HanpH*e- 
hhh nHTaHHH 110 a ycTaHaBjiHBaioTCH nepeMbiHKH 8 — 9 — 10 h 2 — 11, 
a npn 220 a 10 — 11. Ommctpom H3MepHeTCH conpoTHBAeHHe Bbinpn- 
MHTeAeft: npHMoe aoajkho ôbiTb nopHAKa HecKOAbKHx om, a oôpaT- 
Hoe — «nopHAKa acchtkob kom. JX aJiee CJieAyeT coôpaTb cxeMy wcnbi- 
T3HHH mo pHC. 181 HAH 182 A-HH peryAHpOBaHHH HaepH*eHHH Ha 
BxoAe 3apHA'Horo ycTpoftcTBa. 

Hanpn>KeHHe cpaôaTbiBaHHH pejie HacTpaHBacTCH paBHbiM 
0,7 U n .h — cpeAHero HOpMajibHoro HanpHaceHHH nHTaHHH, onpeAeAH- 
eMoro pacneTOM hah onbirabiM nyTeM. 

IIocAe SToro nepecraHOBKoft urreKicepa noAÔnpaeTCH OTnaftKa 
BTOpHHHOÔ OÔMOTKH TpaHC^OpMaTOpa T3KHM OÔpa30M, HTOÔbl npH 

noAane Ha bxoa y3 cpeAHero HopMajibHoro Hanpn*eHHH U n . H Ha- 
npHweHHe, 3aMepneMoe nenocpeACTBeHHo Ha btophhhoh oômotkc 
TpaHcc{)opMaTopa TH ao 'BbinpHM'HTejieft M (cm. pnc. 55), coctabah- 
ao 280 — 290 a, a HanpnweHHe Ha 3apH*aeMbix koh AeHcaTop ax 
380 — 400 a, ho He 6oAee 400 a. 

BblXOAHbie HanpHJKeHHH CHeAyeT 3aMepHTb BOAbTMeTpOM C ÔOAb- 
LUHM BHyTpeHHHM COnpOTHBAeHHeM 1 — 2 kom/ a. 

npn HacTpoflKe noAnpH30BaHHoro pejie IIP HanpH>KeHHe cpaôa- 
TbiBaHHH peryjinpyeTCH noAo>KeHHeM npaBoro KOHTaKTHOro bhht3, 
HanpH*eHHe B03BpaTa — noAo>KeHHeM jieBoro KOHTaKTHOro bhht3. 
npn 3tom 3a3op b 3aMbncaiomeM KOHTaKTe, 3aMepeHHbift mynoM, 
AOJiHceH ôbiTb He MeHee 0,4 mm. Ilpn h6bo3mo>khocth OTperyjiHpo- 
B3Tb 3aAaHHbie napaMeTpw H3MeHeHneM noAox<eHHH KOHTaKTHbix 
BHHTOB npH yKa33HH0M 3a30pe MOWHO H3MeHHTb 3a30p Me«Ay no- 
jnocaMH nocTOHHHoro MarHHTa hah nepeMecTHTb <J)ap<})opoByK) ko- 
HOAOHKy C nOABH>KHbIM K0HT3KT0M B 3a30pe Me*Ay nOAIOCaMH. 

HanpH*eHHH cpaôaTbiBaHHH h B03BpaTa 3aMepHK)TCH Ha 3apn- 
WaeMblX KOHACHC3TOpaX H AOAWHbl COCTaBJIHTb COOTBeTCTBeHHO 60 
H OKOAO 220 a, K03(J)(f)HU,HeHT B03BpaT3 peAe AOA*eH ÔHTb He ÔOAee 
nerapex. 
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Æajiee npoBepneTCH HaAOKHan paôoTa pejie IJP npH U„„ h pa3- 
AHWHblX BHAâX nOBpe*A6HHfl: 33KOp a’HHBâHHeM paaAeJIHTejIbHblX 
Ahoaob co3AaeTca peau™, icooTBeTcriByiomHH ipewHMy hx inpoôon; aa- 
KOpaHHBa.H'HeM OÔKJiaAOK IKOHACHCaTOpa C, iBKAIOHeHHOrO Ha BXOAe 
33 pH AH or O yCTpOHCTBa, COaaaeTCH peaCHlM, COOTBeTCTByiOIHHH KOpOT- 
KOMy 33MbiKaHHio 'B KOHACHcaTopax (3aKopaHiH©aTb caMH aapnacae- 
Mbie KOHAGHcaTopbi He cjiewyeT H3-3a onacHOcni inpofion ipa3Ae-fiH- 
TeJIbHblX AHOAOB. 

HcnbiTaHHe annapaTypu, nHTaiomeftcH ot 3a- 
paflHoro ycTpoftcTBa y3-400 (y3-401). ripoBepaiOT oMMeT- 
pOM npHMOe H OÔpaTHOe COnpOTHBAeHHe pa3AeAHTeAbHbIX BbUipHMH- 
Tejiefl, KOTOpoe AOAWHO COCT3BAHTb COOTBeTCTBeHHO 

R„ v ^ 10 — 20 OM, /?o6p > 10 000 OM. 

OnpeAGAHKDT AeôcTBHTejibHbie eMKocTH, 3apH*aeMbie ot 3apHA- 
Horo yerpoHCTiBa KOHAewcaTopoB. /(ah 3Toro KOHAëHcaTopbi HyatHO 
OTCoeAUHHTb ot 'CxeMH, nonaTb ©a hhx mepeMeHHoe HajipHaœHHe 
okoao 100 a h aaMepHTb npH stom npoxo'AH'mHÔ tok. EM'KOCTb onpe- 
AeJiHercH no BbipaaceHHio, 

C*= — / - i ° 6 M k<P, (68) 

ZMU ^ v ’ 


rAe / — tok, a; 

U — HanpH*eHHe, e. 

PeJie nocTOHHHoro TOKa h SAeKTpoMarHHTbi otkjhohchhh npoBe- 
psnoT ot KaKoro-AHÔo AByxnoJiynepHOAHoro BbinpHMHTeAbHoro ycT- 
pOHCTBa 'AOCTâTOHHOH IMOIHIHOCTH COTAaCHO peKOMeHAaUHHM, .npHBe- 
ACHHbiM © cooTBercTByiOLUHx paaAeJiax. 

OnpeAejiHioT HaAeatHOCTb cpaôaTbiBaHHH pejie nocTOHHHoro TOKa 
H SAeKTpOMarHHTOB OTKAIOHeHHH OAHHM H3 CAeAyiomHx ciiocoôob: 

npn HajiHHHH Mara3HHa eMKOCTeft onpeAeAHKvr MHHHMaAbHyio 
BeAHHHHy eMKOCTH KOHAfiHcaTopoB, npH KOTopoft HcnbiTyeMoe peAe 
HaAea<HO cpaôaTbiBaeT npH 0,75 U a . a . ripa stom omkocth Mara3HHa 
CHanajia 3apHacaiOTCH ot 3apHAHoro ycTpoftcTBa y3 ao yKa3aHHOro 
HanpnateHHH, 3aTeM otcocahhhiotch ot Hero h noAKAKmiOTCH k npo- 
BepaeMOMy peae. /JeficTBHTeAbHaH eMKOCTb KOHAeHcaTopa b cxeMe 
aojuKHa b 1,5—2 pa3a npeBbimaTb 3aMepeHHyio; 

npH OTcyTCTBHH Mara3HHa eMKOCTeft onpeAeAHioT MHHHMajibHoe 
HanpHweHHe Ha bxoac 3apnAHOro ycTpoftcTBa y3 , oôecneHHBaiomee 
cpaèaTbiBaHHe npoBepneMbix ycrpoftCTB. /(ah stoto 3apH*aiOT ot 
3apHAHoro ycTponcTBa y3 KOHACHcaTopbi npH noHHweHHOM HanpH- 
JKeHHH, OTCOeAHHHIOT HX OT HCTO H ÜOAKAIOHaiOT Ha BbIXOA npOBepH- 
eMoe peae. HanpnaceHHe, npH KOTOpOM cpaôaTbiBaeT KawAbift an- 
napaT, He aoaacho npeBbiuiaTb 0,5 t/ n . H . 

BoccTaHaBAHBaioT cxeMy 3apHAHoro ycTpoftcTBa h uenèft, nHTa- 
eMbix ot Hero annapaTOB, h npoBepHioT B3aHMOAeftcTBHe SAeMeHTOB 
cxeMbi npn noAane Ha bxoa y3 0,5 U n . B . 
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Koht poAbHbie eonpocu 


1. Kanne ocHOBHbie napaMeTpbi onpeAejiaiOT HacTpoHKy pejie TOKa? 

2. KaK peryJiHpyeTCH K03(J)(J)HUHeHT B03Bpaia y sjieKTpoMarHHTHoro TOKOBoro 
pejie? 

3. KaK yCTpaHHeTCH BHÔpaUHH KOHTaKTOB TOKOBblX pejie? 

4. KaK onpeAejineTCH tok cpaôaTbiBaHHa HHAyKUHOHHoro TOKOBoro pejie? 

5. KaK ycTpaHneTCH caMoxoA y pejie HanpaBjieHHH moiahocth? 

6. KaK npoBepnioTCH npoMeJKyroMHbie pejie b cxeMax c npeABapHTejibHO 3a- 
pHHCeHHblMH KOHAeHCaTOpaMH? 



MABA IX 


MCflblTAHME 3ALUMTM M ABTOMATMKM 
B nOJIHOR CXEME 


§ 44. IlpoBepKa M30 iuiiihm 

ripOBepKa H30JIHUHH COCTOHT B H3MepeHHH COnpOTHBJie* 
HHH H30JIHUHH H HCnbIT3HHH H30JIHU.HH nOBblUieHHblM HanpH*eHHeM. 
Flepea npoBepKOH h30jihu,hh Bce annapaTbi, HaôopHbie paabi 3axcH- 
mob h apyrae aeTaan oanmaiOT ot nbuiH h rpa3H. B cayaae Heoôxo' 
aHMOCTH npOH3BOAHT CyUIKy OTCblpeBIHHX aeTaaeH H npOBOaKH. • 
H3MepeHHe conporaBaeHHH H3oaaH.HH Bcex u,eneH oTHOCHTejibHO 
3eMJIH, a T3KJKe Me*ay HeCBH3aHHbIMH U,enHMH Iip0H3B0aHTC3 Me- 
roMMeTpoM 500—1000 e. CoraacHo npaBHaaM TexHHaecKoS SKcnay- 
aTau,HH (ÜT3) conpoTHBaeHHe h30jihuhh btophhhhx ueneft xa*- 
aoro npHcoeaHHeHHH aoaacHo 6biTb He Menbiue 1 Mom. 

Ilepea H3MepeHHeM conpoTHBaeHHH H3oaaii.HH MeroMMeTp npo- 
BepHIOT. npH 3aKOpoaeHHbIX npOBOaaX H BpameHHH pyXOHTXH Me- 
roMMeTpa oh aoaaœH noKa3biBaTb 0 (Hyab), a npH pa30MKHyTbix oo 
(ôecKOHeaHOCTb) . npH H3MepeHHHX pynxa MeroMMeTpa BpamaeTCH 
C paBHOMepHOH CKOpOCTbK) oKoao 120 oô/muh. 

npH paôoTax c MeroMMeTpoM HeoôxoaHMO coôaroaaTb npaBHaa 
TexHHKH 6e3onacHOCTH. FIpoBOaa, KOTopbie npHcoeaHHHioT k 3a*H' 
MaM MeroMMeTpa, aoajXHbi HMeTb conpOTHBaeHHe H3oaauHH He Me- 
Hee 100 Mom. MeroMMeTp h npoBoaa aoaxtHbi 6biTb coBepmeHHO cy- 

XHMH H HHCTbIMH. 

Bo BpeMH paôoTbi Ha OTxpbiToft noacTaHimn, b cupbix noMeme- 
hhhx h b cbipyio noroay MeroMMeTp ycraHaBaHBaeTca Ha pe3HHOBbin 
kobphk, cyxyio aocxy h t. n., npoBoaa He aoa*Hbi xacaTbca cbipoft 
3eMJiH hjih 3 a 3 eMaeHHbix KOHCTpyKii,HH h annapaTOB. 

ZIjIH OHeHKH COCTOHHHH H30JIHU.HH OTaejIbHblX SaeMeHTOB CXeMbI 

mojxho Hcnoab30BaTb caeayximne cpeaHHe BeaHHHHbi conporaBae- 
HHH HCIipaBHOH H30aHU,HH: 

npoBoaa h peae Ha H3oaau,HOHHOH naHean — 100 Mom; 
npoBoaa h peae Ha MeTaaaHaecKOH naHean — 50 Mom ; 
xaôeaH aJiHHoii ao 200—300 m — 25 Mom; 
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oômotkh BCTpoeHHbix TpaHC(J)opMaTopoB TOKa 6e3 ueneft — 10 — 
20 Mom; 

BTOpnqHHe OÔMOTKH BbIHOCHblX TpaHC<j)OpMaTOpOB TOKa — 50— 
100 Mom ; 

ajieMeHTW npHBOAa — 15—25 Mom. 

CorjiacHo ÎIpaBHJiaM ycrpoScTBa ajieKTpoycTâHOBOK (Iiy3) 
h FIpaBHJiaM TexHHHecKOH 3KcnjiyaTau,HH (IÎT3) conpoTHBjieHHe 
H30JIHHHH OTHOCHTejIbHO 3eMJIH AOJIWHO ÔHTb He HH*e: 

y iuhhok nocTOHHHoro TOKa h iiihhok HanpH*eHHH Ha mHTe yn- 
paBjieHHH npH OTCoeflHHeHHbix iienax — 10 Mom ; 

y IJOJIHOCTbK) COÔpaHHOH CXeMbI BTOpHHHblX U,eneH OTfle^bHOTO 

npHCoe^HHeHHH — 1 Mom ; 

y nenefl, oôiuhx c ycTpoficT- 
BâMH CBH3H — He MeHee 0,5 
Mom. 

npOBepKa COnpOTHBJieHHH 
H30JIHHHH C nOMOUlbK) MerOM- 
MeTpa npOH3BOAHTCH KaK npn 
HOBOM BKJIIOHeHHH, TaK H npH 
KaxcuoH njiaHOBOH npoeepRe. 
HcnbiTaHne ajieKTpHnecKoô 

npOHHOCTH H30JIHUHH OTHOCH¬ 
TejIbHO 3CMJIH npOH3BOAHTCH npH 
hobom BKjHoneHHH h nepnoAHHecKH 1 pa3 b 3 — 4 rofla bo BpeMH noji- 
hhx njiaHOBbix npoBepoK nepeMeHHWM HanpaxceHHeM 1000 e b Tene- 
HHe 1 muh no cxeMe, noKa3aHHoft Ha pnc. 204. B stoh cxeMe noBbi- 
iueHHoe HanpHHteHHe co3flaeTCH c noMombio HcnbiTaTejibHoro TpaH- 
c(})opMaTopa TH MomHocTbio 200—300 ea, b KanecTBe KOTOporo 
OÔblHHO HCnOJIb3yeTCH OAHO(j)a3HbIH TpaHC(J)OpMaTOp HânpHJKeHHH 
rana HOC. PeryjinpoBaHHe HanpHJKeHHH ocymecTBjiHeTCH noTeHuno- 
MerpOM Ri, 'KOTopbin TiO'AKJiKweH c inepBHHHOH CTopoHbi TH. Ganpo- 
THIBJieHHe /?2 ©eJIHHHHOâ 1000 OM CJiyjKHT jyifl arpaiHHHeHHH BejIHHH- 
Hbi TOKa © cjiynae ïipoôoH h30JI»hhh. iHanpaxteHne Ha BbixoÆe «cnbi- 
T3TejIbH0H yCTaHOB'KH H3MepHK>T C nOMOIUblO BOJIbTMeTpa V, inOCJie- 
AOlBaTejIbHO C KOTOpblM BKJIIOHeHO OPpaiHHHWBaiOmee COffipOTHBJieHHe 
R 3 . Tok b HanbiTyeMofi uenn H3MepHioT c moMombio MHJiJiHaiMinepMeT- 
pa, KOTOpblfi BBOIHHTCH B iCXeMy H 3 >KaTH 0 M KHOUKH K TOJIbKO 'Ha MO- 

MeHT aaMepa. BjiaroÆapH TaKOMy BKJHoneHHio npeÆOTBpamaeTCH ero 
neperpy3Ka npn npoôoe h30jihh»h. 

Bce uenn, KOTopbie aojijkhh ôbiTb HcnbrraHbi, noAKJHonaiOT k hc- 
nbiTaTejibHoâ ycTaHOBKe. CHHMaiOT Bce 3a3eMJieHHH, ycTaHOBjieHHbie 
HOpMajibHO b npoBepaeMbix uenflx. H3 cxeMM HCKJnonaioT hjih 3a- 
KopaHHBaKîT Bce ycTpoHCTBa, He paccnHTaHHbie Ha HcnHTaTejibHoe 
HanpHxceHHe 1000 e (aKKyMyjiHTOpHyio ôaTapeio, noJiynpOBOflHHKO- 
Bbie npHÔopbi, ajieKTpoHHbie jiaMnw h t. æ.). Ôocjie no,nroTOBKH cxe- 
Mbi HanpH%eHHe ot HcnbrraTejibHOH ycTaHOBKH nJiaBHO noÆHHMaiOT 
AO 500 e h HeKOTOpoe BpeMH- aep>KaT Ha TaKOM ypoBHe. IlpH stom 



Phc. 204. CxeMa æjih HcnbrraHHH 
h30jihuhh noBbimeHHbiM Hanpaace- 
HHeM 
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no MHjijinaMnepMeTpy ({MKCHpyioT tok Harpy3KH h npoH3BO,n,HT 
ocmotp Bcefi HcnbiTbiBaeMoô annapaTypw. Ecjih He 3aMeaeHO tojih- 
kob Hainpn>KeHHH, pa3paaoB, hckp h t. n., «anpa*eHHe nouHmiaioT 
uo 1000 e, AepwaT b TeaeHHe 1 muh, H3MepaioT tok Harpy3KH, a 3a- 
TeM njiaBHo CHHacaiOT HanpaxceHHe uo Hyjia. 

Ecjih bo BpeMa npoBepKH np0H30HueT npoôoâ h3ojihuhh, Hanpa- 
«ceHHe pe3Ko chh3htch, a tok b npOBepaeMoft uenn yBejiHHHTca. 

Æo h nocjie HcnbiTaHHa ajieKTpHaecKOH npoaHocra H30JiauHH H3- 
MepaiOT ee conpoTHBjieHHe MeroMMeTpoM 1000 e. H30jihuhh caHTa- 
eTca BbiflepacaBineft HcnbiTaHHe, ecjiH npn HanpaJKeHHH 1000 e He 
OTMeaajiocb npoôoeB, hckp, pe3KHx ôpocKOB HanpaxceHHa, a BeJiH- 
HHH3 COnpOTHBJieHHH H30JIHHHH nOCJie HCnblTaHHH He CHH3HJI3Cb. 

OpH HCnblTaHHH H30JiauHH noBbimeHHbiM HanpajKeHHeM Heoôxo- 
flHMO co6jnoa,aTb üpaBHJia tcxhhkh 6e3onacHOCTH. Bce MecTa, Kyua 
Mo*eT ôbiTb nouaHO HcnbiTaTejibHoe HanpaaceHHe, uojijkhh 6bm> 
orpaJKaeHbi, hjih okojio hhx æojukhh HaxouHTbca jiiouh flJia npeuy- 
npe>K,aeHHH 06 onacHOCTH. 


§ 45. flpoBepKa npaBMnbHoctH MOHtawa m MapKwpoBKH 
ueneti 

npoBepKy npaBHJibHOCTH MOHTaata npoH3BOAHT cpaBHe- 
HneM (JjaKTHaecKoro Mouraaca npoBOuoB Ha naHejiH c npHHUHnnajib- 
HOÔ H MOHT3JKHOH CXeMaMH. üpOBepKa npOH3BOflHTCH npH HOBOM 
BKJiioaeHHH, a TaK*e nocjie H3MeHeHHH cxeMbi ycrpoficTBa, Koraa 
npOH3BOAHJICa nOJIHblH HJIH aaCTHHHblH nepeMOHTa>K. npH OTKpbITOM 
HarjiHAHOM MOHTaace npoBepKa npoH3BOAHTca TiuaTejibHbiM npo- 
cmotpom KaacAoro npoBo^a. 

ripaBHJIbHOCTb CKpbITOrO M0HT3JK3 npOBOÆOB Ha naHeJIH, a TaK- 
*e KOpOTKHX KOHTpOJIbHblX KaÔeJieft MOJKHO npOBepHTb C nOMOmblO 
BOJibTMeTpa, KOHTpoJibHOH jiaMnbi hjih MeroMMeTpa (KaK noKa3aHO 
Ha pnc. 205, a, 6, e, a) . fljia toS *e uejw MO*eT ôbiTb HcnoJib30BaH 
OMMeTp HJIH JIIOÔOÔ ÆpyrOH HHflHKaTOp, (J)HKCHpyiOmHH 33MKHyTyiO 
uenb. 

npoBepKy UJIHHHblX KOHTpOJIbHblX KaÔejieH, KOHUbI KOTOpblX pac- 
ftoJioaceHH b pa3Hbix noMemeHHax, yaoÔHO npoH3BOAHTb c noMoiUbio 
flByx TejieijioHHbix TpyôoK (pnc. 205,a). XIjih npoBepKH hjih, xax 
TOBOpHT, np03BOHKH B KaJKUOH TpyÔKe KaTyiUKH TeJie(})OHa H MHKpO- 
(J)OHa coeOTHHiOT nocjieAOBaTejibHo. Oæhh H3 33>khmob ôaTapeft- 
kh E h oæhh H3 kohuob Tejie<J)OHHOH TpyÔKH, pacnojio*eHHoft Ha 
npoTHBonojiojKHOM KOHue, oô'bejuiHHiOT, ujih nero Hcnojib3yioT cbhh- 
UOByio oôojioaKy npoBepaeMoro Kaôejia, hjih oôiuhh KOHTyp 3a3eM- 
jieHHa npn OTcyrcrBHH MeTajiJiHaecKoft oôojiohkh. BTOpoft KOHeu, 6a- 
TapeâKH noAKJiioaaioT k TejietjjoHHofi Tpyône. Oæhh H3 UByx paôoT- 
HHKOB, npOH3BOAHIUHX np03BOHKy, nOAKJHOHaeT BTOpOH KOHeu Te- 
jietJioHHOH TpyÔKH k juoôoS atHJie, a upyroH paôoTHHK nouKjuoaaeT 
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CBOÔOAHblH npOBOÆ CBOefi TeJie^OHHOH TpyÔKH KO BCeM >KHJîaM no- 
o^epeAHO. ripH 3tom, Kor^a 06e Tejiecj)OHHbie TpyÔKH 0Ka3biBaK)TCH 
noAKjno^eHHbiMH k oahoh h toh me mmie Kaèejm, npoBepHiomne 
cjibimaT xapaKTepHbiô rnopox h noTpecKHBaHHe, mo CBHAeTejibCTBy- 
eT 06 o6pa30BaHHH i3aMKHyTon uenn. Ilocjie 3Toro inpoBepHiomne 
neperoBapHBaiOTCH no Tejiedpony h yeraHaBjiHBaiOT no kohubm mu- 



Phc. 205. IlpoBepKa npaBHJibHOCTH Moma- 
*a c noMombio: 

a — ôaTapefiKH h BOjibTMeTpa; 6 — KOHTpojibHoft 
JiaMübi; e — MeroMMeTpa; a — ÆByx Tejie^JOHHbix 
TpyÔOK 



jim Kaôejia o^HHaKOBbie ÔHpKH, 3aroTOBJieHHbie npeaBapHTejibHO æo 
Hanajia npoBepKH. Ilocjie 3Toro npoBepaiomHe npHcrynaioT k onpe- 
aejieHHio cjie,a,yiomeâ >khjim Kaôejia. jjjia yayameHHa cjihiuhmocth 
nocae onpeflejieHHa nepBoâ acnabi ueaecoaSpasHO Hcnojib30BaTb ee 

BMecTO KOHTypa 3a3eMJieHHa. 


§ 46. IlpoBepKa H3MepMTenbHux TpaHctpopMaropoB 

npoBepKa TpaHC(J)opMaTOpOB Tona. Ilpa ho- 
BOM BKJIK)HeHHH npOH3BOAaT OCMOTp TpaHC(j)OpMaTOpOB TOKa H HX 
ueneft, npoBepaioT conporaBjieHHe h aaeRTpaaecKyio npoaHocTb H30- 
jihuhh BTopaaHHX oômotok, npoBepaioT oAHonojiapHbie 3a?KHMbi, xa- 
paKTepHCTHKH HaMarHHHHBaHHa, K03(})<|)HII,HeHTbI TpaHC(})OpMaUHH. 

ripa jiJia«aBbix npoBepiKax npoHaBO^HTca oomotp TpaHot})opiMa- 
TopoB Tona, npoBepKa conpoTHBjieHHa h30jihii,hh h CHarae xapaKTe- 
pHCTHKH HaMarHHHHB3HHa. ECJIH npa npOBepKe BbIHHMaiOTCa BCTpO- 
eHHbie TpaHC(})opMaTopbi Tona, hcoôxoæhmo aonoaHHTejibHo npo- 
BepHTb nOJiapHOCTb H K03(j)(j)HHHeHT TpaHC<})OpMaiI,HH Ha pa3HbIX OT- 
na&Kax hx oômotok. 

npoBepaioT noaapHOCTb bhboaob oômotok TpaHC(j)opMaTopoB 
TOKa c noMombio MarHHTOSJieKTpHaecKoro npnôopa c o6o3HaaeHHoft 
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nojiHpHocTbio oômotok h HyjieM b cepeAHHe niKajibi no cxeMe, npn- 
BeAeHHoft Ha pnc. 206. 

Hctohhhk nocTOHHHoro TOKa, b KanecTBe Koraporo Hcnojib3yiOT 
cyxyio ôaTapeiiKy E hjih aKKyMyjiHTop Hanpn>KeHHeM 4 —6 e, noA- 
KjnonaiOT nocjieAOBaTejibHO c AOÔaBOHHbiM conpoTHBJieHHeM R n 
K nepBHHHOH OÔMOTKe TpaHC^OpMaTOpa TOKa. ripH 3TOM nOJIOHŒ- 
TejibHbift nojnoc ôaTapenKH noAKJnonaioT k Hanajiy, a oTpnuaTejib- 
HblH K KOHUy nepBHHHOH OÔMOTKH. 

3aMbiKan h pa3MbiKan kjiiohom K uenb nepBHHHoft oômotkh 
T paHC(J)opMaTopa TOKa, HaÔJiioAaiOT 3a OTKJioHeHHeM CTpejiKH npH* 
6opa 77, noAKjnoneHHoro ko btophhhoh oÔMOTKe. Ecjih npn 3aMbiKa- 
hhh nepBHHHOH uenn CTpejiKa npnôopa 6yAeT OTKJioHHTbca BnpaBO, 



Phc. 206. CxeMa onpe^e- 
jieHHH nojinpHOCTH o6mo- 
tok TpaHC^opMaTOpa TOKa 


Phc. 207. Chhthc xapaKTepHCTH- 
KH HaMarHHHHBaHHH TpaHC4)Op- 
MaTopa TOKa 


a npn pa3MbiKaHHH BjieBO, 3HanHT BbiBOAbi nepBHnHon h btophhhoh 
OÔMOTOK TpaHC(j)OpMaTOpOB TOKa, K KOTOpblM nOAKJIIOHeHbl IIJIK)C 

ôaTapen h njnoc npnôopa, hbjihiotch OAHonojmpHbiMH. 

Xap aKTepHCTHKa HaMarHHHHBaHHH, KOTopaa npeA- 
CTaBjmeT 3aBHCHMOCTb HanpHH^eHHH Ha 3a>KHMax btophhhoh oômot- 
kh TpaHC(j)opMaTopa TOKa ot npoxoAHiuero no Hen TOKa HaMarHHra- 
BaHHH, HBJineTCH ochobhoh xapaKTepHCTHKoô, onpeAejmiomeH 
HcnpaBHocTb TpaHc^opMaTopa TOKa, a TaK>Ke B03M0>KH0CTb ero 
npHMeHeHHH b pa3JiHHHbix cxeMax pejieÔHOH 3amnTbi. 

RjIX CHHTHH XapaKTepHCTHKH HaMarHHHHBaHHH Ha 3a>KHMbI BTO- 
pHHHOH oômotkh TpaHC<|)opMaTopa TOKa noAaioT nepeMeHHoe Ha- 
npHHceHne nepe3 peryjinpoBOHHbiH aBTOTpaHC(})opMaTop AT npn 
pa30MKHyToft nepBHHHon oÔMOTKe. yBejiHHHBaH HanpHJKeHHe, noAa- 
BaeMoe Ha BTopnnHyio oÔMOTKy, (j)HKCHpyioT HecKOJibKo 3HaneHHH 
TOKa H HanpHJKeHHH. ripH HOBOM BKJIKDHeHHH TaKHM 0Ôpa30M CHH* 
MaioT 10—12 ToneK, no KOTopbiM ctpoht xapaKTepHCTHKy HaMarHH- 
HHBaHHH. npH nJiaHOBblX npOBepKaX TpaHC(J)OpMaTOpOB TOKa CHH* 
MaioT TpH-neTbipe tohkh h npoBepnioT hx coBna^eHHe c paHee chh- 
toh xapaKTepHCTHKon. >KejiaTejibHO CHHMaTb xapaKTepHCTHKy 
HaMarHHHHBaHHH ao Hacbm^eHHH, t. e. ao TaKHx 3Ha*ieHHft TOKa, npH 
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KOTopwx ÆajibHeftmee yBeAHHeHHe TOKa HaMaraHHHBaHHH He npHBO- 
Aht k yBejiHneHHio HanpajKeHHa. 

H3MepeHHe Tona h HanpaxteHHH b cxeMe pnc. 207 cjieayeT npo- 
H3BOAHTb IipHÔOpaMH SAeKTpOMarHHTHOH HAH SAeKTpoAHHaMHHeCKOH 
CHCTeM, pearHpyroiUHMH Ha AeficTByiomHe 3HaneHHH H3MepaeMbix 
BeJIHHHH. 

IlepeA CHHTHeM xapaxTepHCTHKH HaMarHHHHBaHHH h nacjieoKOH- 
H3HHH 9TOÔ OnepaiJHH npOH3BOAHTCH pa3MarHHHHB3HHe CepaeqHHKa 
TpaHC<j)opMaTopa TOKa nyreM AByx hah Tpex njiaBHbix noAteMOB h 
CHHWeHHÔ HanpHJKeHHH AO HyAH. 

XapaKTepHCTHKy HaMarHHHHBaHHH TpaHC(})opMaTopa Toxa, BCTpo- 
eHHOrO B BBOAH MaCAHHOTO BHKAKmTeAH HAH CHAOBOrO TpaHC4)Op- 
MaTopa, A0CT3T0HH0 CHHMaTb TOAbXo Ha oahoh H3 OTnaex. XapaKTe¬ 
pHCTHKy HaMarHHHHBaHHH aah Apyrnx pTnaex moacho onpeAeAHTb 
nepecaeTOM no CAeAyiomHM BbipaAtemiHM: 

U'=U ^1; = (69) 

w w' 

rAe U, / HaM , w — HanpJOxeHHe, tok HaMarHHHHBaHHH h hhcao 

BHTKOB OÔMOTKH AAH OTBeTBAeHHH, Ha KOTOpOM 
CHHMaAacb xapaxTepHcraxa HaMaraHHHBaHHH; 

U', I'uslm, &>' — HanpHîxeHHe, tok HaMarHHHHBaHHH h hhcao 

BHTKOB OÔMOTKH AAH OTBeTBAeHHH, Ha KOTOpoe 
nepecHHTbiBaeTCH xapaKTepHCTHxa. 

üpH H3AHHHH K0p0TK033MKHyTbIX BHTKOB BO BTOpHHHOÔ OÔMOTKe 
TpaHC(j)opMaTopa TOKa b ero xapaKTepncTHKe HaMarHHHHBa'HHH npn 
Tex A<e TOKax chhaoiotch 3HaneHHH HanpHAceHHH, KaK noxa3aHO Ha 
pnc. 208. 

llpoBepKa K03(jx^HHHeHTa TpaHC(})opMauHH npo- 
h3B0Ahtch no cxeMe, noKa33HHOH Ha pnc. 209. B nepBHHHyio oômot- 
Ky noAaioT tok He MeHbiiie 20% ot HOMHHaAbHoro. KpatjHjJHimeHT 
TpaHcÿopManHH TpaHC<j)opMaTopa TOKa onpeAeAHeTCH KaK oTHorne- 

HHe nepBHHHoro TOKa k BTopHHHOMy — h cpaBHHBaeTCH c ero 

h 

HOMHHaAbHblM 3Ha*ieHHeM. 

npH npOBepKe BCTpOeHHblX TpaHC(j)opMaTOpOB TOKa HeOÔXOAHMO 
yÔeAHTbCH B npaBHAbHOCTH MapKHpOBKH BCeX OTBeTBAeHHH, HTO 
MOÂceT ôbiTb BbinoAHeHO npn npoBepKe KoacJxjjHimeHTa TpaHC(j)opMa- 
UHH. ECAH MapKHpOBKa OTBeTBAeHHH OTCyTCTByeT, OHa MOAceT ÔblTb 
BbinoAHeHa HaHÔOAee npocTO no cxeMe pnc. 210. HanpaxieHHe no- 
AaiOT Ha ABa Aïoôbix OTBeTBAeHHH. H3MepHH HanpaAceHHH MewAy 
KaXCAOÜ nppoü OTBÇTBAeHHÔ, no M3KCHMaAbH0H BeAHHHHe HanpHACe- 
hhh onpeAeAHiOT bhboah A h Æ cooTBeTCTByiomHe MaKCHMaAbHOMy 
K 03 (j)<j>miHeHTy xpaHC(popMauHH. 3aTeM Ha sth 3a*HMbi noAaioT Ha- 
npHJKeHHe ot aBTOTpaHC(J)opMaTopa AT h npoBepnioT pacnpeAeAeHHe 
HanpnxceHHH no OÔMOTKe, H3MepHH HanpHAceHHe MexcAy oahhm H3 
xpaHHHx BbiBOAOB h BceMH ApyrHMH OTBeTBAeHHHMH. HaHMeHbinee 
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Phc. 208. XapaKTepHCTHKH HaMarHHHHBaHHfl 
HCnpaBHoro TpaHC(j)opMaTOpa TOKa h TpaHC- 
(j^opMaTOpa TOKa c 3aKopoqeHHWMH bhtk3MH 



Phc. 209. CxeMa onpe^ejieHHH kos4)- 
(j)HUHeHTa TpaHC(j)OpMaîiHH TpaHC- 
(i>opMaTOpa TOKa 



Phc. 210. OnpeÆejieHHe OTBeTBjieHHÔ y bctpo- 
eHHoro TpaHC(|)opMaTOpa TOKa: 

?.^. cxeMa npoBepKH; 6 — pacnpeAejieHwe bhtkob 
MexAy OTBeTBjieHHHMH y BCTpoemioro TpaHcÿopMa- 
Topa TOKa 600/5 



*HanpH>KeHHe cootBeTCTByeT OTBeTBJieHHio c HaHMeHbiHHM Koacj^mu^ 
eHTOM TpaHC^OpMaUHH. AHaJIOrHTOO HaXOAHT OCTaJIbHbie OTBeTBJie- 
'HHH, COnOCTaBJIHH pe3yJIbTaTbI H3MepeHHH C 3aBOACKOH exeMOH pac- 
*npeAejieHHH bhtkob MeiKjiy OTBeTBJieHHHMH. 

JlpoBepKa TpaHC(J)opMaTopoB TOKa HyjieBoft 
nocjieAOBaTejibHOCTH, h m e 10 m h x no^MarHHHHBa* 
h h e. KpoMe paccMOTpeHHbix Bbinie npoBepoK, oômnx juin Bcex 
TpaHC(J)OpMaTopoB TOKa, y THn c înoAMairHHHH'BaHHeM npoBepnioT 
conpoTHBjieHne Bcex oômotok nepeMeHHOMy TOKy, paBHOBecne Ha- 
MarHH^HBaiOmHX CHJI OÔMOTOK nOAMarHH^HBaHHH, ^yBCTBHTeJIbHOCTb 

3aiUHTbI npH HaJIHTOH H OT- 
CyTCTBHH nOAMarHHqHBaHHH, 
juin THn KaôejibHoro rana 
npoBepnioT TaK>Ke h30Jihiuho 
KOHI jeBblX BOpOHOK H ÔpOHH 
Kaôejieô. 

Jljin H3MepeHHH conporaB- 
JieHHH Ka^AOH OÔMOTKH THIl 
Ha ee BbiBOAbi no^aioT nepe- 
MeHHoe HanpHJKeHHe. llo H3- 
MepeHHOMy npn 3tom Hanpn- 
memiio h TOKy, npoxoAHiue- 
My no oÔMOTKe, noACHHTbiBa- 
k)t conpoTHBJieHne z. B cjiy- 
nae bhtkoboto 3aMbiKaHHH 
conpoTHBJieHne oômotkh ne¬ 
peMeHHOMy TOKy pe3KO CHH- 
HcaeTCH, hto no3BOJineT 06 - 
HapyncHTb HeHcnpaBHOCTb. 

C uejibio yMeHbmeHHH to- 
Ka HeôajiaHca ot noAMarHHHHBaHHH npoH3BOAHT peryjmpoBKy 06- 
MOTKH nOAMarHHHHBaHHH. Rjin 3TOTO npH HOpMaJIbHOM HanpHHCeHHH 
nOAMarHHHHBaHHH H3MeHHK)T HHCJIO BHTKOB OAHOH H3 nOJiyCeKIJHH 
oômotkh, TaK HTOÔbi tok HeôajiaHca, H3MepneMbiH MHJiJiHaMnepMeT- 
pOM, noAKjnoneHHbiM « 3a>KHMaM btophhhoh oômotkh THn, HMeji 
MHHHMajibHoe 3HaneHHe. 

O^HOBpeMeHHo c HcnbiTaHHHMH THE! npoBepniOT nyBCTBHTejib- 
HocTb pejie 3amHTbi, noAKjnoneHHbix k ero btophhhoh oÔMOTKe. 
npoeepKa BbmojmneTcn no cxeMe, moKa3a«HOH na pnc. 211, juin &Byx 
pejKHMOB! npH HaJIHHHH H npH OTCyTCTBHH nOAMarHHHHBaHHH. 
B 3toh cxeMe nepBHHHbiH tok npoxo^HT no npoBOAy, nponymeHHOMy 
qepe3 okho THIl. ÛAHOBpeMeHHo npH npoBepKe qyBCTBHTejibHocTH 
TOKOBbix pejie 3amHTbi Hy>KHo yôeAHTbcn b OTCyTCTBHH BHÔpaunH 
npn npoxoH^AeHHH nepe3 THn MaKCHMajibHO bo3Mohchoto nepBHH- 
hoto TOKa HyjieBoft nocjieAOBaTejibHocTH. 

JIjm npoBepKH Ha,ne>KH0CTH h3ojihhhh KaôejibHbix bopohok h 
ôpoHH kbmjioto Kaôejin Ha ynacTKe uemjiy BbiBOAaMH reHepaTopa 



Phc. 211. CxeMa npoBepKH qyBCTBHTejib- 
hocth 3amHTbi reHepaiopa ot 3aMbiKa- 
HHH Ha 3 eMJIK) c THIl 
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h THn hctohhhk nepeMeHHoro TOKa BKjnonaiOT nocjieAOBaTejibHO 
b uenb 3a3eMJiHioiuero npoBO^a. ripn nponycKaHHH no uenn 3a3eM- 
jieHHH TOKa 10—12 a HanpjDKeHne HeôajiaHca Ha BbixoAe THn He 
Aojukho npeBbimaTb 4—5 Me. 

npoBepKa TpaHC(j)opMaTopoB Hanpn^eHHH. npn 
HOBOM BKJIIOHeHHH TpaHC(J)OpMaTOp H eTO BTOpHHHbie IjenH OCMaTpH- 
B3K)T, npOBepHIOT SJieKTpHHeCKyiO npOHHOCTb H30JIHUHH, nojinp- 
HOCTb OÔMOTOK H MapKHpOBKy Ueneft, H3MepHK)T HanpHHCeHHe 
KOpOTKOrO 3aMbIKàHHH, COnpOTHBJieHHe OÔMOTOK nOCTOHHHOMy TOKy, 
npOBepHKDT HCnpaBHOCTb BTOpHHHblX Uenefi HanpHHCeHHH H HaAe>K- 
HOCTb AeHCTBHH nJiaBKHX BCTaBOK H aBTOMaTOB, a TaK>Ke UenH KOHT- 
pOJIH H CHTHaJIH3aUHH. 

npn njiaHOBbix npoBepKax, KOTopbie, Kan npaBHjio, coBMemaioT- 
ch c KanHTajibHbiM peMOHTOM TpaHC^opMaTopa Hanpn^eHHH, npo- 
H3BOAHTCH OCMOTp, npOBepKa SJieKTpHHeCKOH npOHHOCTH H30JIHHHH, 
HCnpaBHOCTH yCTpOHCTB 3aLUHTbI H KOHTpOJIH Ueneft HanpHHCeHHH. 
EcjIH peMOHT TpaHC(J)OpMaTOpa BbinOJIHHeTCH C OTCOeAHHeHHeM 
OÔMOTOK, npOH3BOAHT npOBepKy OAHOnOJIHpHblX 3a>KHMOB no TOH >Ke 
cxeMe, qTO h y rpaHc^opMaiopOB TOKa. 


§ 47. npoBepKa annapaiypbi h iieneti ynpaBfieHHsi 

npOBepHKDT MexaHHHeCKyiO HCnpaBHOCTb Bcex SJieMeHTOB 
cxeMbi ynpaBJieHHH h npnBOAOB BbiKjnonaTejieô, pa3'beAHHHTejie« hjih 
aBTOMaTOB. Ocoôoe BHHMaHHe npH 3T0M HeoÔXOAHMO OÔpaTHTb Ha co- 
CTOHHHe ÔJIOKHpOBOHHblX KOHTaKTOB, BKJIKDHeHHblX B HenHX SJieKTpO- 
MarHHTOB OTKjnoneHHH h bkjhohchhh, a TaK>Ke Ha npaBHjibHocTb h 
ycTOHHHBocTb hx peryjiHpoBKH. 

Æjih Toro HTOÔbi BbiKjnonaTejib HaAe^KHo BKjnonajicn npn no^ane 
HanpHHceHHH Ha ero KaTyuiKy bkjhohchhh, ÔJioKHpoBonHbiH KOHTaKT, 
ycTaHOBJieHHbifi b ee uenn, ROJUKen pa3MbiKaTbcn b caMOM KOHue 
xo#a npHBOAa Ha BKjnoneHHe. 

JXjih Toro HToôbi oôecneqHTb oTKJnoneHHe BbiKjnonaTejin npn 
BKjnoneHHH ero Ha KopOTKoe 3aMbiKaHHe, ôjiokhpobohhmh KOHTaKT, 
ycTaHOBJieHHbifi b iienu KaTyuiKH otkjikdhchhh, aojijkch Bcer^a 3a- 
MblKaTbCH HeCKOJIbKO paHbUie 3aMbIKaHHH CHJIOBblX KOHTaKTOB Bbl- 
KjnonaTejiH. 

PeryjiHpoBKa ÔJioKHpoBonHbix KOHTaKTOB ocymecTBJineTCH no- 
BopoTOM hx Ha Bajiy BbiKjnonaTejiH hjih H3MeHeHHeM ajikhm THrn, 
AeôcTByiomeH Ha noBOAOK KOHTaKTa. PeryjinpoBKa ôjiOKHpoBOHHbix 
KOHTaKTOB npOH3BOAHTCH npH MCAJIGHHOM BKJIIOHeHHH BbIKJIIOHaTeJIH 
BpynHyio h onpoôyeTCH npn HopMajibHOM bkjhohchhh h otkjhohchhh. 

AjIH npOBepKH HCnpaBHOCTH OÔMOTOK SJieKTpOMarHHTOB OTKJIIO- 
qeHHH h BKjnoneHHH npHBOAa H3MepHK)T HanpHH^eHHe h tok cpaôa- 
TbiBaHHH; npn hx ncnpaBHOM coctohhhh y MacjiHHbix BbiKjiioqaTejieH 
'h aBTOMaTOB HanpHHceHne cpaôaTbiBaHHH aojdkho HaxoAHTbcn Bnpe- 
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aeaax 30—65% HOMHHaJibHoro, a aaa npHBoaoB B03flyiuHHx Bbixaio- 
aaTeaeft He aoa>KHo npeBbimaTb 50% HOMHHaabHoro. 

HeoôxoAHMO npoBepHTb Haae*H0CTb aeôcTBHH aaeMeHTOB npn- 
BOfla, a TaK*e Bcex ynpaBaaiomHX h CHraaabHbix peae, BKaioHeH- 
hwx nocaeaoBaTeabHO b uenax xaTymex OTKaiOHeHHH h BKaroaeHHH 
npn noHHJKeHHOM HanpaxteHHH oneparaBHoro Toxa ao 80% ot homh- 
HaabHoro. 

Ha Bcex BbixaronaTeanx H3MepsnoT noaHoe BpeMH OTxalOHeHHH 
ot MOMema noaara HMnyabca Ha nenn ynpaBaeHHH ao 3aMbixaHHH 
CHaoBbix K0HT3KT0B. Ha BbixaioHaTenHx >Ke, KOTopbie BxaxmiOTCH 



6 ) 


PhC. 212. CxeMbI H3MepeHHH BpeMeHH A6HCTBHH BblKJIIO- 
qaiejina 

a — Ha BKJHoneHHe; 6 — Ha OTKJUO^eHHe 


npH aeôcTBHH aBTOMaTHXH (AnB, ABP h ap ) Han Ha xoTopwx ocy* 

UteCTBafleTCH CHHXpOHH3aHHH, TaXJXe H3MepHK)T BpeMH BXHIOHeHHH 
ot MOMeHTa noaanH HMnyabca Ha nenn ynpaBaeHHH ao 3aMbiKaHHH 
CHaoBbix K0HT3KT0B. H3MepeHHe BpeMeHH BXHXHieHHH H OTXaKIHeHHH 
BbiKaroaaTeaa npoH3BoaHTca no cxeMaM, npnBeaeHHbiM Ha pHC. 212. 

Ha Bcex BbiKaionaTeanx npoBepaioT Haae*HOCTb aeôcTBHa 6ao- 
khpobkh ot npbiraHHH. flan aToro npeaBapnTeabHO noaaioT naioc 
Ha aenb OTxaxmeHHH, a 3aTeM aax>T HMnyabc Ha uenb BxaxmeHHH. 
EcaH ôaoKHpoBKa ot npbiraHHH BbinoaHeHa npaBHabHO, Bbixaxm- 
Teab noftaeT Ha BKHionenne, a 3aTeM OTKaioHHTca. 

OaHOBpeMeHHO c onpoÔoBaHHeM aeôcTBHH npHBoaa npoBepaioT 
HcnpaBHOCTb h npaBHabHOCTb aeôcTBHH CHrHaaH3auHH noaoa<eHHH 
BbixaioHaTeaa h HcnpaBHOCTH nenefl ynpaBaeHHH. 


§ 48. IlpoBepKa B3aMMOAeticTBMji peae b cxeMe 

3ïa npoBepxa aoa>XHa npoH3BoaHTbca nocae Toro, xax 
3axoHHeHbi Bce paSora no npoBepxe h peryanpoBKe peae h noara- 
HyTbi Bce KOHTaKTHbie coeanHeHHH Ha naHean 3amHTH. 
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npoBepKa B3aHMOAeftcTBHH pejie b cxewre 3aKjnoHaeTCH b onpo- 
ÔOBâHHH AeÔCTBHH KaJKAOTO pejie npH 3aMbIKaHHH HJIH pa3MbIK3HHH 
ot pyKH uenn ero oomotkh b cooTBeTGTBHH c npHHimnHajibHOH cxe- 
moh ycTpoôcTBa. OflHOBpeMeHHo c Ha6jiio,n,eHHeM 3a paôoToô pejie 
HaôJiioAaiOT 3a BbinaAeHHeM t{)jia}KKOB cnrHajibHbix pejie h cnrHa- 
JIH3aUHeÜ. npOBepKa B3aHMOAeÔCTBHH npOH3BOflHTCH npH nOHH*eH- 
hom ao 80% HanpH*eHHH onepaTHBHoro TOKa. 

npoBepKa B3aHMOAeôcTBHH 3aBepuiaeTca onpoôoBaHHeM fleôcT- 
BHH yCTpOÜCTB 3aiUHTbI H aBTOM3THKH Ha OTKJHOHeHHe H BKJHOHeHHe 
BHKjHOHaTejieô h Apyrax KOMMyTauHOHHbix annapaTOB. Ecjih 3amn- 
Ta HJIH aBT0M3THKa OflHOBpeMeHHO AOJIWHbl flefiCTBOBaTb Ha OTKJIIO- 
neHHe HecKOJibKHX BbiKJHOHaTejieft, HeoôxoAHMO npoBepHTb Haae*- 
HOCTb HX paÔOTbl npH OAHOBpeMeHHOM OTKJHOHeHHH HJIH BKJIIOHeHHH 
Bcex BbiKjHOHaTejieü. 

§ 49. ripoeepKa ycïpoMCTB b nonHOM cxeMe nepsHMHUM 

TOKOM H HanpSUKBHMeM 

Ha3Ha«ieHHe h cnocoôbi npoBepKH. npoBep¬ 
Ka npoH3BOflHTCH noAaneft TOKa HenocpeflCTBeHHo b nepBHHHbie 06- 
MOTKH TpaHC(})OpMaTOpOB TOKa. 3ïa paÔOTa BbinOJIHHeTCH npH HOBOM 
BKjHoneHHH h npH Apyrnx npoBepKax, KorAa OTKjnonajiHCb TOKOBbie 
uenn, h Heo’ôxoAHMo yôeAHTbCH b hx «anpaBHOcTH h npaBMJibHocrH 
nOAKJHOHeHHH. npoBepKa nepBHHHblM TOKOM HBJIHeTCH OKOHHaTejIbHOÔ 
h npoH3BOAHTca nocjie toto, KaK 3aBepmeHbi Bce paôoTbi Ha naHejin 
3amHTbi h noAKJHoaeHbi Bce TOKOBbie uenn. Æjih toto htoôm He 
HâpyiHHTb TOKOBbie ueiIH, H3MepeHHH BblIIOJIHHIOT C nOMOIUblO cne- 
UHajIbHblX TOKOH3MepHTejIbHbIX KJiemeft (HanpHMep, HMeiOIUHXCH B 
npHÔope BAO). 

npH OTCyTCTBHH TOKOH3MepHTeJIbHbIX KJiemeft H3MepeHHe BTOpHH- 
HblX TOKOB npOH3BOAHTCH 6e3 pa3MblK3HHH Ueneft C nOMOIUblO H3Me- 
pHTejibHbix npHôopoB, KOTopbie noAKJHoaaioT k HcnbiTaTejibHHM 
33)KHMaM HJIH K 3a>KHM3M HCnblTaTCJIbHblX ÔJIOKOB. Majlbie TOKH, 
HanpHMep tokh HeôajiaHca, H3MepsnoTCH c noMombio MHJiJinaMnep- 
MeTpa. 

flpOBepKa nepBHHHblM TOKOM OT OAHO(J)a3HbIX 
Harpy30HHbix ycTpoftcTB. Æjih npoBepKH nepBHHHbiM tokom 
npOCTbIX TOKOBblX 3aiUHT MOTyT ÔbITb HCn0JIb30ETaHbI paCCMOTpeHHbie 
Bbiuie Harpy3onHbie ycrpoftcTBa. CxeMbi npoBepKH ajih pa3JiHHHwx 
cxeM coeAHHeHHH TpaHC(J)opMaTopOB TOKa npHBeAeHbi Ha pnc. 213. 

nepBHHHbift tok, nocTynaiomHH ot Harpy30HHoro ycTpoftcTBa, 
yBejiHHHBaioT ao Tex nop, nona tok bo btophhhhx uenax He Aocrar- 
HeT BejIHHHHbl ÔOJiee 20% HOMHHajIbHOrO TOKa TpaHC(})OpMaTOpOB 
TOKa. H3MepHH TOKH BO BTOpHHHblX penHX, npOBepHIOT HCnpaBHOCTb 
TOKOBbix ueneft h npaBHJibHOCTb hx coeAHHeHHH, a TaK*e npaBHJib- 
HOCTb yCTaHOBJieHHOTO K03(})(})HnHeHTa TpaHC(J)OpMaUHH TpaHC4>OpMa- 
TOpOB TOKa. CoOTHOUieHHe TOKOB npH npaBHJIbHOM CoeAHHeHHH 


291 



Phc. 213. CxeMbi npoBepKH nepBHqHbiM tokom ot o,n;Ho<j)a3 
Horo Harpy3oqHoro ycrponcTBa npn coeAHHeHHH TpaHc^op 
MaTopoB TOKa: 

a — no cxeMe nojiHOfi 3Be3,nbi; 6 — no cxeMe HenojiHofi 3Be3Abi; e - 
Ha pa3HOCTb TOKOB 





TpaHcc})opMaTopOB TOKa, a TaKJKe npn omnÔKax h HencnpaBHocTHX 
b TOKOBbix nenHx yKaaaHbi b Tafàji. 10 , 11 , 12 . 

üpoBepKa nepBH^HbiM tokom ot nocTopoHHero 
HCToqHHKa n h t a h h h Tpexc})a 3 Horo t o k a. 3 tot cnocoô 
npHMeHneTCH rjiaBHbiM oôpa 30 M ajih npoBepKH AH^epeHijHaJibHbix 
3 amHT TpaHC(J)opMaTOpOB h reHepaTOpoB. 

Co CTopoHbi HH 3 iuero HanpHJKeHHH TpaHcc})opMaTopa (pnc. 214 ) 
ycTaHaBJiHBaioT HcnbiTaTejibHyio Tpexcj)a 3 Hyio 3 aKopoTKy, a co cto- 
poHbi Bbicuiero Hanpn^eHHH noAaioT Tpex(J)a 3 Hoe Hanpn>KeHHe ot 
ceTH 127—380 e. 

BejinqHHa HcnbiTaTejibHoro TOKa / HCn , KOTopbifl npn stom ôyAeT 
npoxoAHTb qepe 3 TpaHc^opMaTop, onpeAejineTCH cjieAyiomHM Bbipa- 
rneHneM: 


7 «en — 7« 


U Hcn^OO 

U HOM^K % 


( 70 ) 


rje Uncn — HcnbiTaTejibHoe HanpnweHHe, noABOAHMoe k 

TpaHc<J)opMaTopy; 

/hom h U hom — HOMHHajibHbie tok h HanpajKeHHe HcnbiTyeMoro 
TpaHc^opMaTopa; 

« K % — HaupHJKeHHe KopoTKoro 3aMbiKaHHH HicnbuyeMoro 
TpaHC(j)opMaTOpa. 

CooTHomeHHe tokob b itennx MaKcmwtaJibHoft tokoboA 3amHTbi, 
a TaK>Ke b TpaHC^opMaTOpax Toxa AH(j)({)epeHUHaJibHOft 3amHTbi, co- 
eflHHeHHbix b 3Be3Ay h b TpeyrojibHHK, npn npaBHJibHOM coeAHHeHHH 
ueneft, a Tax*e npn HeKOTopbix ouiHÔKax h HeHcnpaBHocTax AaHbi 
b Ta 6a. 10 — 13 . 

Æah Toro hto6m npoBepHTb HcnpaBHocTb HyjieBoro npoBOAa 
TpaHc^opMaTopOB Toxa, coeAHHeHHbix b 3Be3Ay, Bbi3biBaiOT npo- 
xojKAeHHe no HeMy Toxa nyTeM 3axopa«iHBaHHH h OTcoeanHeHna ot 
cxeMbi BTopnnHoâ oômotkh oahoto H3 TpaHc^opMaTopOB Toxa. Co- 
OTHOineHne tokob npn stom ÔyaeT TâKHM >xe, xax h b cjiynae oÔpbiBa 
cj)a'3bi (Ta6 a. 10 ). 

MnjuinaMnepMeTpoM H3MepmoTCH tokh HeôajiaHca b pejie ahc{)- 
^epeHunajibHOH 3amnTbi, xoTopbie npn npaBHAbHOM coeAHHeHHH 
TOKOBbix iieneü aoajkhm ébiTb 6 ah3Kh k Hyjno. 

npOBepxa 3 a m H T bl nepBHIHblM TOKOM K O p O T- 
koto 3aMbixaHHH. Tpex^)a3HaH 33KopoTKa ycTaHaBAHBaeTCH 
TaK, HTo6bi tok ot BbiACAeHHoro reHepaTopa npoxoAHA nepe3 uenn 
npoBepneMoft 3amnTbi. FIoBbimaa nocTeneHHo tok B03Ôy>KACHHH 
reHepaTopa, yBeAHHHBaiOT tok, npoxoAflmuft nepe3 reHepaTop h 3a- 
KOpOTKy, AO BeAHHHHbl, AOCTaTOHHOH A-'IH npOBepKH 3alUHTbI. 

Ha pnc. 215 noxasaHa cxeMa npoBepKH tokom KopoTKoro 3 aMbi- 
KâHHH AH$(J)epeHUHaJIbHOft 3 amHTbI TCHepaTOpa. ripn 3 TOM TaK }Ke, 
KaK h b cjiynae npoBepKH AH(j 3 (})epeHAHajibHoft 3 amHTbi TpaHctJiopMa- 
Topa, paccMOTpeHHOM Bbiine, H 3 Mep 5 HOTCH tokh b oÔohx njienax 
3amHTbi h b pe^e. 
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Eiocjie npoBepKH BOCcraHaBJiHBaiOT HopMajibHyio cxeMy ÆH<})4)e- 
peHunajibHoft 3aipHTbi h CHanajia aMnepMeTpoM, a 3 aTeM mhjijih3m- 
nepiMerpoiM H3MepHFOT tokh eeôajiaHca « pejie «■ b HyjieBOM 
npOBOAe. 

Üjih Toro htoôh ycKopHTb Bioiio«ieHHe TypôoreHepaTopa b ceTb, 
npoBepKa ero 3amHT MoweT np0H3B0AHTbca b npouecce pa3BopoTa 
TypôHHbi, Korfla arperaT BpamaeTca npH noHHaceHHoft ckopocth 
nopHAKa 20—30% HOMHHajibHofi. npH stom, oAHaKo, hcoôxoahmo 


HcnbimamejJbHa.tt 

3 CL K OpomK CL 



Phc. 215. CxeMa npoBepKH ÆH(J)(})epeHUHajib- 
hoh 3amHTbi reHepaTopa tokom KopoTKoro 3a- 

MblKÜHHH 


npHHHTb Mepbi, hto6h oÔecneaHTb HeoôxoflHMbift tok poTopa npo- 
BepaeMoro reHepaTopa, Tax KaK BCJieflCTBHe Maaoft ckopocth Bpa- 
meHHH arperaTa Hanpa>KeHHe Ha bmboabx B03ÔyAHTejiH, ycTaHOB- 
jieHHoro Ha oahom Baay c reHepaTopoM, oaeHb Maao. B SKcnjiyaTa- 
HHH HcnoJib3yK»T Aea cnocoôa. 

riepBbift cnocod coctoht b tom, hto nHTaHHe poTopa reHepaTopa 
Ha BpeMH npoBepKH nepeBOAHTca Ha pe3epBHbift B03ÔyAHTejib, koto- 
pbiH BpamaeTca oTAejibHbiM 9JieKTpoABHraTejieM. 

BTOpOH cnocoô 33KJIIOHaeTCH B HCn0JIb30B3HHH A*TH B03Ôy>KAe- 
hhh ocHOBHoro B036yAHTejiH reHepaTopa ycTpoftcTBa KOMnayHAHpo- 
b3hhh npOBepaeMoro reHepaTopa. Æjih stoto npoMe>KyTOHHbiô TpaHc- 
4>OpMaTOp KOMnayHAHpOB3HHH OTCOeAHHHeTCH OT TpaHC^OpMaTOpOB 
TOKa h Ha Hero Hepe3 peryjinpoBOHHMe aBTOTpaHC(})opMaTopbi no- 
AaeTCH HanpaweHHe 220 e ot nocTopoHHero hctohhhk 3 nHTaHHH. 

npH 3TOM Hy>KHO CJieAHTb, HTOÔbl BejIHHHHâ TOKa OT yCTpOHCTB3 
KOMnayHAHpoBaHHH He npeBbicHJia AonycTHMoft ajih Hero BejiHHHHbi. 

IlpoBepKa 3amHTbi tokom HarpyaKH h p a 6 o h h m 
H anpa*eHHeM. IlpoBepKa 3amHTbi tokom Harpy3KH h paôonHM 
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HanpsmeHHeM npOH3BOAHTca: 

npn npoBepKe 3aipHT, KOTopbie He MoryT ôbiTb npoBepeHbi Apynm 
CnOCOÔOM (k T3KHM 3amHTa'M, B ^aCTHOCTH, OTHOCHTCH 3aUl'HTbI, B KO- 
Topbix ecTb pejie* HMeiomne nHTaHHe Kan ot TpaHc<})opMaTopoB 
TOKa, TaK h ot TpaHC(})opMaTopoB HanpH>KeHHH, HanpHMep HanpaB- 
jieHHaa tokob3h 3amHTa h ap.); 

b cjiyaaax, Kor^a npoBepica 3amHTbi npoH3BOAHTca 6e3 otkjiio- 
qeHHH OÔOpyflOBaHHH, Ha KOTOpOM OHa 
ycTaHOBjieHa; 

bo Bcex apyrnx cjiynaax, Kor^a 
npoBepKa sthm cnocoôoM BbinojraaeT- 
ca ôojiee npocTO h c MeHbmeft 3aTpa- 
TOÔ BpeMeHH, HeM HHblM CnOCOÔOM. 

npoBepKa tokobhx uenefi 3amiiTbi 
npOH3BOAHTCH TOHHO TaK *e, KaK H 
npH npoBepKe 3amHTbi tokom KopoT- 
KOTO 33MbIKaHH3 HJIH OT IIOCTOpOHHe- 
ro HCTOHHHKa TpexcJ)a3Horo Hanpa- 
JKeHHH. 

y 3amHT, HMeromnx ueiw HanpaîKeHHa, npOBepaiOT HcnpaBHocTb 
h npaBHJibHocTb MapKHpoBKH ueneft Hanpa*eHHH. Rna 3toto H3Me- 
pHIOT BejIHHHHbl 4>33HbIX H Me5Kfly(J)a3HbIX HanpHJKeHHÜ: BCe TpH 
<})a3Hbix HanpHxceHHH aojihchh ôbiTb npHMepHO paBHbi apyr Apyry. 
TaK*e aoa*hh ÔHTb paBHbi TpH MejKAy4>a3Hbix HanpHJKeHHH, a 
Me*Ay 4>33HbIMH H Me»fly(})a3HbIMH (jIHHeÔHblMH) HanpaJKeHHHMH 
AOJIJKHO COÔJIJOAaTbCH COOTHOUieHHe 

Unm = l>73£/(j>a3* 

npH HOBOM BKJIIOHeHHH 3aiHHTbI HeOÔXOAHMO IipOH3BeCTH <})a3H- 
pOBKy, T. e. npOBepHTb npaBHAbHOCTb 0603HaHeHHH (MapKHpOBKH) 
4>a3 Hanpa>KeHHH Ha 3a*HMax naHejiH. 

Oa3HpOBKy npOH3BOflHT BOJlbTMeTpOM, KaK nOKa3aHO Ha pHC. 216. 
npH 3 tom cpaBHHBaioT HanpajKCHHa, H3MepaeMbie Me*Ay <J)a3aMH 
npoBepaeMoô 3amHTbi c 3aBeflOMO H3BecTHbiM Hanpa*eHHeM ot apy- 
roft naHejiH 3aiuHTbi, nOTaromeftca ot toto ace TpaHc4>opMaTopa 
Hanpa*eHHH, hah ot côopHbix 33 >khmob ueneü Hanpa*eHHa. BoabT- 
MeTp oahhm 3a>KHMOM noAKAKmioT k oAHoft H3 (j)a3 HanpaweHHa 
npoBepaeMoô 3amHTbi, HanpHMep B, a ApyrHM kohuom — noonepefl- 
ho ko BceM 4> a3aM H3BecTHoro HanpH*eHHH. npn noAKjnoneHHH 
BOJibTMeTpa k oAHOHMeHHoô 4>a3e, t. e. B, oh noKaweT Hyjib. npH 
noAKjHoaeHHH *e BOJibTMeTpa k <J)a3aM A h C oh noKa*eT Me*Ay- 
(J)a3Hoe HanpameHne. TaKHM nyTeM onpeAeAaioT Bce TpH <J>a3bi h 
HyjieBOH npoBOA. 

KoHTpOAbHbie BOtipOCbl 

1. Kax npoH3BOflHTCH HCnuTanne ajieKTpmeCKofi npoquocTH mojwuhh? 

2. Kax npoBepqioTCH OAHOnojiapHbie 3axcnMbi TpaHcÿopMaTopa toks? 

3. 3aqeM nporoBOAHTCfl npo3BOHKa npoBOAOB h whji KOHTpojibHbix Kaôejreii? 

4. 3aqeM npoH3BOAHTCH npoBepna 3amHTbi nepBHMHtiM tokom? 


Utnu npoStpn- Swkumu cuttecm> 

tma iaupimu humu qtataMU 



Phc. 216 Oa 3 npoBKa ue- 
neft HanpKweHHK 
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Taôjinua 10 


FIpoBepKa TpaHcÿopMaTOpOB TOKa, coeAHHeHHbix 
b noJiHyio 3Be3Ay 


3aMepbI BTOpHMHblX TOKOB 


npH npOBepKe 
Ô^HO(J)a3HbIM TOKOM 


npH npOBepKe 
TpeX(|)a3HWM TOKOM 


AeflCTBHTe^bHoe coeAHHeHHe 


3aK^K)HeHHe 


Ia = Ib ~ le — 

y o — 

tl’Y 


Ia = Ib = Ic = — 


k — ^«6 




*#*=»= 




©-■ 


-& 


£> 


l 0 'U*h*Ic 


CoeAHneHHe 

npaBHJibHoe 


Ia = Ib = k= —| 

t\‘ j» 


4--Ü- 


/a = f B = le = ~ 
n T 


A) = 2 — 

« T 




tFt 


â 




^4>=' 


BTopHMHan 
OÔMOTKa 
TpaHC({)Op- 
MaTopa 
TOKa <j)a3bi 

C BKJiioqeHa 
HenpaBHJib-' 
HO 


Ia = I B = Ic = 0 

/o = 0 


ia = Ib = k =~ 


/o = 0 








-0—vc 


t£> 

0— 


OÔpbIB 

HyjieBoro 

npoBo^a 


k = 0 

/ 0 = 2 — 
n T 


k = l B = ~ 

n T 

k = 0 
« T 












WW# 


O6pbi b uenn 

HJIH BTO- 
P HHHOH 
OÔMOTKH 
TpaHC(})Op- 
MaTopa TO¬ 
Ka (J)a3bi C 


Ia = I B = 


h 


le + A) = 2 


Ia = Ib — ~ 

n T 

k + 4) = ~ 


7P=t 




HZ) 




le 




0— 


3aKopoHen 
TpaHC({)op- 
MaTop TOKa 
(])a3bi C 
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T a 6 ji h u a 11 


FIpoBepKa TpaHC(J)opMaTOpOB TOKa, 
coeAHHeHHbix b HenojiHyio 3 &e 3 Ay 


3aMepW BTOpHHHHX TOKOB 


npH npoBepKe 
0AH0(J)a3HbIM TOKOM 


npH npoBepKe 
TpeX(})a3HbIM TOKOM 


AeftcTBHTeAbHoe coeaHHeHHe 


Ia = I C = — 


/„ = 2— 

Wt 


u = 'c--r 


n T 






■HZ> 


-0— 
■©— 


V h 


Ia = le ——~ 

n r 


4) — 4i6 


U = k = ^ 

n T 




le 




0— 




I A = I c = I p = 0 


^4 = /c 
/ o = 0 


r r# ac fc 




■<î>^ 


O-i 

<SK 


= / 0 = A 

4d — 4> — 


O 

II 

O 

H 

H 

O 

II 

• 

->C“ - 

/0\ w 


/j- 


'c + /o ~ ~ 


Ia = 


h 


♦^bL 


h + /o = — 


-®- 


le *Jo ~Ia 


3aKJiK)qeHHe 


CoeAHHeHne 

npaBHJib- 

Hoe 


BTOpHMHaH 
OÔMOTKÜ 
TpaHC(})Op- 
MaTopa TO¬ 
Ka ({)a3bi C 
BKJiioqeHa 
nenpaBHJib- 
ho (oôpaT- 
Han nojinp- 
HOCTb) 


OÔpbIB 

HyjieBoro 

npoBO^a 


O 6 p bl B 

ueim hjih 

BTOpHMHOH 
OÔMOTKH 
TpaHC(j)Op- 
MaTopa 
TOKa ({)a3bi 

C 


3aKopoHen 
TpaHC(J)Op- 
MaTop TOKa 

(j)a3bi C 
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TaÔJiHua 12 


IlpoBepKa TpaHcÿopMaTopoB TOKa, coeAHHeHHMx 
Ha pa3H0CTb tokob a» yx 4>a3 



298 












TaôJiHua 13 


nposepKa TpaHcÿopMaTopOB TOKa, coeAHHeHHUx 
b TpeyroJibHHK 


3a.MepbI BTOpHMHblX TOKOB 

ÆeftcTBHTeJibHOe coeAHHeHHe 

3aKjiK)MeHHe 

u=i B =ic=v 

ÎX’i 


lissgl 

CoeAHHeHHe npaBHJib- 
Hoe 

u = V 3 

n T 

f B = / c =— 

n T 


RBPI 

jg^âj 


BTOpHïJHaH OÔMOTKa 

TpaHC({)opMaTopa TOKa 
(})a3M C BKJiio^eHa c 
oôpaTHoft nojinp- 

HOCTblO 

Ia = i c = — 

n T 

n T 

■r^^ffi3c5 


OÔpWB BTOpHiJHOH 0 6 - 
motkh hjih uenH TpaH- 
c^opMaTopa TOKa 

<})a3bi A 

\ 

i A = y 3 A 

n T 

/B=Ic = Vsi 1 

2 n x 


B 

i 

SaKopo^eH TpaHC(})op- 
MaTop TOKa (J)a3bi C 
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